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Un brake 


a STOOD 


\ 


TEST 


The Unbrako Hexagon 
Socket Principle ensures 
adequate tightening torque 
without risk of damage to 
the screw. 


Unbrako socket screws 
have a reat __ tensile 
strength and ductility and 
are superior in finish to 
other screws. 


Illustrations below 
show an Unbrako Socket 
screw subjected to the 
same conditions and 
length of service as a 
slotted head screw. 


Memufactured by the 

UNBRAKO SOCKET SCREW Co., Ltd., Burnaby Rd., Coventry 
Stocked ond Distributed by 

CHARLES CHURCHILL & Co., Ltd., South Yardley, Birmingham 
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TRIEFUS 


INDUSTRIAL 
DIAMONDS 


I 


For 
Wheel dressing 
Wire drawing 
Drilling, engtaving & 
all mechanical purposes 
Diamond Boart 


& Diamond Powder 
(Graded and Purified) 


(I 


TRIEFUS & CO., LTD. 


32-34 HOLBORN VIADUCT - LONDON - E.C.! 
Phone: CENTRAL 9923-4 + Grams: TRIEFUS LONDON 


NEW YORK - PARIS - TORONTO 
SYDNEY - WELLINGTON 
GEORGETOWN, B.G.- ANTWERP - RIG DE JANEIRO 
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PRODUCTION tooling 
at its best............ 


THE SHEFFIELD TWIST DRILL AND STEEL CO. LTD. — 
Summerfield Street, Sheffield Il, England 
Phone: Sheffield 24137 (5 lines) Grams : PROELLS 
London Office: Thames House, Queen Street Place, £.C.4 
DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS MERCHANT 


Visit our Stand No. 236 at the Machine Tool and Engineering Exhibition, 
Grand Hall Gallery, OLYMPIA, London, August 26th-September I Ith, 1948. 
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NEWALL BRANDED BOLTS 
Newall Hitensile... Newalloy... Newallastic... Newall Hi-tem 


++. are recognised by engineers as having unique qualities. We shall be 
happy to supply any engineer designer who is interested with details of the 
various bolts and studs, which cover the full range of modern requirements. 
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PARKS UN 


N° INA UNIVERSAL MILLER 


Table. e - 46” X 104” 
Movements . 25” X 9’ X 18” 
Speeds . - 29-775 r.p.m. 


Dividing Head and 
Tailstock take 12” dia. X 26” 





PARNINSON.G SON SHIPLEY YORKS 
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See our Exhibit, Machine Toot & Engineering Exhibition, Aug. 26th-Sept. [1th 
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CAPSTAN & TURRET LATHES 





Height of Centres . 5} in. | Range of spindle 
Dia. of hole through speeds 48 to 204! r.p.m. 


spindle. . . . IBin. , 
Dia. that auto chuck Max. dia. that wil 


ui} 
will take up to . 12 in. swing over bed . 11} in. 


No. of spindle speeds Swing over steel 
forward and reverse 6 cross slide . . 6}in. 


For belt or independent motor drive. 


LO MM Me tegutst 


“H.W.WARD ¢ CO.LTD., DALE ROAD, BIRMINGHAM !29_ 
eee 
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See our Exhibit, Machine Tool & Engineering Exhibition, Aug. 26th-Sept. I Ith 
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The Removal of Cutting Oil 


In the fabrication of many components, cutting oil 
must be completely removed at various stages of 
productiop to permit the next operation to be carried 
out on a perfectly oil-free surface. 


} 

; 

The usage of SOLVEX is deservedly popular for this 
work as even heavy-bodied sulphurised cutting oils, 
noted for their tenacity, are freed from intricately 
formed parts in a mere 5/7 minutes. : 
; 

} 


Immerse in hot SOLVEX, rinse in boiling water and { 
that’s all! There are no health hazards or need for f 
complicated apparatus. f 

{ 





FLETCHER MILLER LTD., HYDE, near MANCHESTER, ENGLAND { 
On Air Ministry, Admiralty and War Office Lists Full inspection to A. I. D. requirements. 


Distributors in Northern Ireland : 
BELL’S ASBESTOS and ENGINEERING LIMITED, 2], Ormeau Road, Belfast. f 
Telephone : Belfast 21068. 
Distributors in Eire : 
A. H. MASSER LIMITED, Annesley Works, East Wall Road, Dublin. { 
Telephone : Dublin 76118. 


TO? CIP COD OO? COD BOD CO? COP? 60? £0 509°. OO? OEY? OD OHV OHV SHV UG? CO? CHVSSS SVS GR! | 
a 
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HE word ‘production’ has never before 

possessed such significance as it does today. 

Upon greater production, achieved faster and 
more economically, depends the world’s ability to 
survive and maintain decent standards of living. 
Inevitably, then, enormous responsibility rests on 
the machinery manufacturers who have to make 
this greater production possible. . . . 

The Wickman stands at the Machine Tool and 
Engineering Exhibition constitute a monument to 
the remarkable advances made in the machine tool 
and production fields in the last decade. Here are 
examples of Wickman’s and the world’s best— 
revealing that pre-war standards of production are 
swept away .. . that there are new and improved 
techniques waiting to 
be applied in meet- gas 
ing today’s produc- - 
tion needs. copy of the 

Wickmanisready{ Wickmen/ 
to co-operate with 
manufacturers in 
raising the standards 
of productioneverywhere! 
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aK! SON LTD. 
Saaw.. ‘ 
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are manufacturers of a large range of 
PRECISION MEASURING INSTRUMENTS 





WATTS 90° CLINOMETER 


A Clinometer with many refine- 
ments and improvements, in- 
cluding total enclosure of the 
precision cut arc and worm 
for continued accuracy; clear 
view of scale and bubble and 
accessible micrometer drum for 
reading to minutes. Details of 
full range of Clinometers sup- 
plied on request. 





WATTS 8” SQUARE 
PRECISION BLOCK LEVEL 


One of the varied range of Engi- 
neers’ Precision Block Levels 
designed for work requiring a 
high standard of accuracy and 
suitable for vertical as well as 
horizontal alignment. Details 
of all ty pes available on request. 


HILGER & WATTS, LTD 


WATTS DIVISION 
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including 


LINEAR AND CIRCULAR 
DIVIDING ENGINES 


LINE STANDARDS AND 
LINEAR GLASS SCALES 


CIRCULAR DIVISION 
TESTERS 


CLINOMETERS 


PRECISION BLOCK 
LEVELS 


AUTO COLLIMATORS 


WORKSHOP & BRINELL 
MICROSCOPES 


JIG BORER MICROSCOPES 
OPTICAL FLATS 





WATTS MICROPTIC VERTICAL 
MEASURING MACHINE 
Measuring direct to -00005”’ over 
a range of 4”, which can be ex- 
tended to 8”, with exceptional 
speed and convenience. Measur- 
ing head can be moved round 
when use of work table is not 
practicable. Continued accuracy 
is ensured by the fact that the 
precision of the instrument de- 
pends upon a glass scale and not 
on moving parts, Full particu- 

lars on request. 





- 48 ADDINGTON SQUARE - LONDON - S.E.5 
Telephone : RODney 5441. 
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ZAuain) 


OLYMPIA A." LONDON 
ean | Set 


STAND 84 





GRAND HALL 


MACHINE TOOL AND ENGINEERING EXHIBITION 
i 26th Aug. to Ith Sept. 1948 


iTS 

When at the MACHINE TOOL EXHIBITION 

be sure to visit DRUMMOND BROS. LTD. 

stand No. 84 to see the MAXICUT range of 
high production machine tools 


*‘MAXIMATIC’ 
fully automatic multi-tool lathes 


‘MAXICUT’ 
GEAR SHAPING machines 


@) Full particulars on request 


MAXICUT 





MULTI-TOOL LATHES AND 
HIGH SPEED GEAR SHAPERS 





DRUMMOND-ASQUITH (sates) LTD 


| 

tt KING EDWARD HOUSE - NEW STREET: BIRMINGHAM 2 

E.S Telephone: MIDLAND 3431 (3 lines) Telegrams: MAXISHAPE BIRMINGHAM 
LONDON. HALIFAX HOUSE, STRAND, W.C.2 GLASGOW. 175, WEST GEORGE STREET 
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Sova 


% 
A SOLID ORGANIZATION we 


—The World’s largest group . : 
devoted to the manufacture POLISH NG 


of abrasive products. 





FACTORIES 


—In seven countries and 


rm” 





i, 
repr ves thr 


the World. 


OVER SIXTY YEARS 
EXPERIENCE 


—In the development and 
manufacture of products 
known andfused the World 
over. 


A VARIETY OF PRODUCTS 


—That includes grinding 
wheels, segments, cut-off 
wheels, honing sticks, 
INDIA oilstones and sharp- 
ening stones. Also diamond 
wheels and hones. 


EXTENSIVE LABORATORIES 


— Where a large staff of 
skilled research workers — 
Chemists, Ceramists, 
Engineers—is constantly at 
work furthering the service 
of abrasive products in 





x rn ; industry. 
PROM - ee eee ‘ 
BORON ia N'DIN 
Cok -warwu eae a 
OR vt, ee on Sages ; 4 ("NORTON ABRASIVES ‘. 
ALFRED WERBERT tyro 


COVENTRY. 


Fre2s i 


See our Exhibit, Machine Tool & Engineering Exhibition, Aug. 26th-Sept. I Ith 
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= im Single and 
| Wultr-Spindlle 

. Clulomatics 
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BRITAIN 


‘3 


+ A Matrix Internal Diameter Measuring Machine. 
The top illustration shows the headquarters of 
E. ; . the organisation at Coventry. Another ex- 


tensive plant is situated at Brechin in Scotland. 


See our exhibits on Stand 111, Machine Tool & Engineering Exhibition, Aug. 26th -Sept. I Ith. 
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THE DIREC TOR / ND GENERAL SECRETARY 
by 
Dr. H. SCHOFIELD, C.B.E., B.Sc.(Hons.), A.R.C.Sc., A.M.Inst.C.E., 
M.I.Mech.E., A.M.I.E.E., D.I.C., M.I.P.E., F.lnst.P. 
President of the Institution. 


While the Director and General Secretary is known to those with 
whom he has been working in close contact during the past three 
years, I feel that the thousands of members who have not yet met 
him should know something of the background of the Institution’s 
chief executive officer. 

Major C. B. Thorne, M.C., has had a distinguished career in the 
Regular Army before joining the Institution. He saw service in 
the First World War in Gallipoli, Belgium and France, where he 
was awarded the Military Cross. He afterwards became an in- 
structor in tactics in the Chemical Warfare School for Officers of 
the Army, Navy and Air Force, and was also invited by Major- 
General Sir Frederick Maurice, Professor in Military Studies at the 
London University, to lecture on national defence. 

In 1929 he published an absorbingly interesting article in the 
Cavalry Journal, drawing attention to the weakness of defences in 
Singapore and advocating local air supremacy and an adequate 
army, suitably trained and equipped, together with the placing of 
the three elements—Army, Navy and Air Force—under a single 
supreme commander. 

This was followed in 1930 by an article in the Army Quarterly, 
criticising the official view then held that armies of the future would 
be small, mechanised and hard-hitting, using the theme that density 
of population and military preparedness within hostile territory 
might be the determining factor of the size of armies on the score of 
security of lines of communication. and bases. 

In 1934 he was attached for a short time to General Malmberg, 
Commander-in-Chief of the Finnish Territorial Forces, and was 
subsequently awarded the Finnish Merit Cross. 

Up to this time he had been a Regular Army officer in the Third 
Dragoon Guards, but in 1935 he resigned his commission in order 
to give freer expression to his very strong convictions. He prepared 
a memorandum to the Secretary of State for War advocating an 
immediate increase in the size of the Army Staff College, with a 
view to training a staff for fifty divisions and the setting up of 
combined operation schools. He also prepared another memoran- 
dum to the Prime Minister, in which he pressed for closer integration 
of the Army, Navy and Air Forces of the Commonwealth. 

He was recalled to the General Staff in 1939 and served under 
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the late Major-General Maldon, then Director of Military ‘Training 
at the War Office. The General said of him : “ Major Thorne is 
not the type of officer who suffers fools gladly. He can be relied 
upon to clean up a mess in quick time, allowing no obstacles what- 
ever to stand in his way whilst so doing.” 


Major Thorne is widely travelled. He knows India, Egypt, 
Italy, Germany, Spain, Africa, Australia and Ceylon, and has been 
quoted throughout the British Commonwealth as an authority 
on Empire affairs and defence, and the views he expressed over a 
period of years, have proved him to be a man of considerable 
vision concerning these subjects. 


Writing in the Empire Review* as recently as December, 1943, on 
** Problems of Empire Defence ’’, Major Thorne drew attention to 
the strategic weaknesses which arise from a world-wide partnership 
of nations the states of which are widely dispersed, a factor which 
warrants special consideration being given to transport facilities 
which would enable the concentration of the Empire’s fighting forces 
at short notice in time of war. He therefore advocated the immediate 
establishment of a permanent Commonwealth secretariat, which 
could collect and collate data concerning foreign affairs and 
Imperial defence. He further advocated a much freer exchange of 
serving officers than had been carried out previously, a wider ex- 
change of ideas and the ‘setting-up of an Imperial General Staff in 
the. true sense, made up of representatives of the three fighting 
services. His contention in this article was that although the British 
Commonwealth might arrive at some common agreement con- 
cerning foreign policy, a foreign policy without adequate armed 
forces was as much use as “‘a hansom cab without a horse.” 


These remarks, made in 1943, are of topical interest today in 
view of the statements recently uttered by Field-Marshal Smuts of 
South Africa and Mr. Menzies of Australia. 


As an author he has to his credit a most fascinating volume 
**St. George and the Octopus’’, which every Britisher who loves 
his country should not fail to read. 


When Major Thorne was appointed Director and General 
Secretary of the Institution in March, 1945, the headquarters was 
suffering from disorganisation occasioned by the loss of its building 
and of practically all the records in the disastrous fire at 36, Portman 
Square, due to enemy action in 1944. 


Major Thorne therefore set himself the immediate task of 
completely reorganising the headquarters on a departmental basis. 
His object was to give his staff as much individual initiative and 
responsibility as possible, and with this end in view he engaged 
individuals of higher calibre than hitherto. He has always recog- 
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nised that in the working of a democratic organisation such as the 
Institution of Production Engineers much of its vitality is dependent 
on the efficiency of its administrative machinery. 

Realising the prominent part which the Institution must inevit- 
ably play within the framework of a nation so highly industrialised as 
Great Britain, he felt that its administrative machinery had to be 
capable of meeting the ever-increasing demands which would be 
thrust upon it in the future. In consequence, he had not only to 
improve the efficiency of the Head Office but at the same time to 
acquire a complete grasp of the inner working of the Institution 
and its aims and objects. In view of this, it was not until the head- 
quarters had been thoroughly reorganised that he was able to spend 
more time visiting the Sections and addressing their meetings, in 
order to give them some idea of the progress which was being made. 
As he is a staunch believer in personal contacts, his enthusiasm has 
taken him to almost every Section, however remote. Each Section 
he has visited has felt the impact of his personality. 

Major Thorne’s first-hand knowledge of the British Common- 
wealth has been of the greatest value in improving the collaboration 
between the Institution in the United Kingdom and its overseas 
branches. ' 

As a result of his outstanding organising and administrative 
ability Council has been able to embark upon a more ambitious 
programme in the field of public affairs, which has resulted in the 
Institution obtaining far greater recognition in authoritative circles. 

The Institution was extremely fortunate in securing the services 
of a man with so wide an experience, such broad sympathies and 
such dynamic personality, and the developments which have taken 
place in the last three years are in themselves sufficient tribute to the 
ability, energy and indomitable courage of our Director and 
General Secretary. 


* In this article he described the British Commonwealth as “ the only 
practical League of Nations yet to emerge.”’ 
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INSTITUTION NOTES ° 
July, 1948 


COUNCIL The next meeting of Council will take place on 
MEETING Thursday, July 15th, 1948, in the Queen’s Hotel, 
Birmingham, at 11.30 a.m. 


TECHNICAL In accordance with the Institution’s recently formulated 
EDUCATION policy of co-operation with technical colleges in the 
development of production engineering subjects, assistance has been 
requested in filling vacancies for lecturers at certain Technical 
Colleges. Particulars of the appointments are as follows : 


Constantine Technical College, Middlesbrough. Applications are 
invited for the post of Lecturer in Mechanical Engineering with a 
strong bias towards Engineering Workshop subjects. Candidates 
should have a recognised qualification in the subject, together with 
industrial experience. Duties will commence on September ist, 
1948, the salary being on the Burnham Technical Scale with 
increments for approved industrial scale experience. Application 
forms and ste. are obtainable from the Director of Education, 
Education Offices, Middlesbrough. 

Aston Technical College, Birmingham. Applications are invited for 
the post of Lecturer in Engineering, Mathematics and Electrical 
Subjects. Duties will commence on September ist, 1948, or as 
soon as possible after that date, and the salary will be in accordance 
with the Burnham Technical Scale. Candidates should hold an 
appropriate degree or its equivalent and should have had some 
industrial experience. ‘Teaching experience would be an advantage. 
The person appointed would be required to teach classes in any of 
the following sections: Engineering Mathematics (for students in 
both the Electrical Engineering and Mechanical Engineering 
courses) ; Electrical Engineering, and‘ Electrical Trades Courses. 
The standard of the Engineering Subjects is that of Higher National 
Certificate. Full details and application forms may be obtained 
from the Principal, Aston Technical College, Whitehead Road, 
Birmingham, 6. 

Borough Polytechnic, London, S. E. I. The Governors invite applica- 
tions for the appointment as Senior Assistant Lecturer in the 
Department of Mechanical Engineering. Candidates should be 
qualified to teach mechanical engineering to degree standard for 
Higher National Certificate. Salary in accordance with the Burnham 
Scale for Senior Assistants. Particulars may be obtained from the 
Principal. 
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Kenrick Technical College, West Bromwich. Applications are 
invited for the post of full-time Lecturer in Production Engin- 
eering. THe successful candidate, who must have up-to-date works 
experience, will be responsible for the supervision of a well-fitted 
Machine Shop and will be required to conduct day and evening 
classes in Production Engineering and supervise Workshop Classes 
from the Secondary Technical School. Salary in accordance with 
the Burnham Scale, plus special responsibility allowance of £100. 
Application forms may be obtained from the Director of Education, 
Education Offices, Highfields, West Bromwich. 


Burnley Municipal College. Applications are invited for the 
post of Senior Assistant to teach Production Engineering to 
Higher National Certificate standard, able to offer some of the 
following subjects—-Theory of Machines, Workshop Technology, 
Metrology and Machine Tools, Jig and Tool Design, together with 
Machine Shop Engineering and/or Motor Vehicle subjects. Salary 
£700-800 plus recognised allowances. Particulars may be obtained 
from the Director of Education, Education Offices, Burnley. 


ELECTION OF The newly-elected Members of Council for the 1948/49 
OFFICERS session take office from ist July, 1948. The chief 
officers of the Institution are as follows : 
President—Dr. H. Schofield, C.B.E. 
* Chairman of Council—Mr. J. E. Hill. 
Vice-Chairman—Mr. W. C. Puckey. 


The full list of Council Members appears on the Council Page 
of this issue of the Journal. 


BRITISH STANDARDS The following draft B.S. Specification is available 
INSTITUTION for comment. Copies can be obtained gratis from 
the British Standards Institution, provided that mention is made in 
the letter of application that the writer is a member of the Institu- 
tion of Production Engineers : 


CJ (PSM) 6091—Draft British Standard for Equipment for Eye 
and Face Protection during Welding—latest.date for receipt of 
comments, 5.8.48. 


This draft specification has been prepared by B.S.I. Sub-Com- 


mittee PSM/2/3, on which the Institution is represented by Mr. 
F. Southwell, M.I.P.E. 


WOMAN STUDENT’S Miss Y. Morel, the first woman student to gain a 
POST Higher National Certificate in Production Engin- 
eering, has recently been appointed to a post in the Development 
Laboratories of Messrs. Joseph Lucas, Ltd., Birmingham. 
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NEWS OF MEMBERS 


Mr. B. H. Dyson, M.I.P.E., has been elected to serve as the 
Institution’s representative on the Overseas Relations Co-ordinating 
Committee of the British Institute of Management. 

Mr. M. C. Garrington, A.M.I.P.E., A.I.1.A., is now Works 
Manager of Braid Engineering Ltd. (formerly Clarke Aircraft 
Products, Ltd.), Derby. 

Mr. A. N. Harding, A.M.I.P.E., is now Managing Director of 
Harwood Replacements Ltd., Sutton Coldfield. 

Mr. Eric Hoyland, Int.A.M.I.P.E., is now Assistant Master in 
Mathematics and General Engineering subjects at Openshaw 
Municipal Technical School. 

Mr. William G. Hunt, M.I.P.E., has recently been invited to 
join the Board of Directors of Drummond-Asquith (Sales) Ltd. 

Mr. S. M: Maude, Grad.I.P.E., has taken up the appointment 
of Assistant Chief Engineer with Anderton Springs, Ltd., Bingley, 
Yorkshire. 

Mr. H. Moss, A.M.I.P.E., A.M.I.Mech.E., has recently joined 
Thomas Taylor & Bros. Ltd., as Production and Personnel Manager 
of the Victoria Cotton Mills, Wigan. 

Mr. E. R. Nicholls, Grad.I.P.E., has accepted the appointment 
of Instructor, Apprentices’ Training Shop, T.R.E., Malvern. 

Mr. F. J. E. Pay, Int.A.M.I.P.E., is now with Davey, Paxman 
&- Co. Ltd., Standard Ironworks, Colchester, as Sub-Contracts 
Engineer. 

Mr. R. Stephenson, Grad.I.P.E. is now Chief Designer for 
Metalclad Ltd., Neath, Glamorgan. 

Mr. H. M. Thompson, M.I.P.E., is now Industrial Management 
Consultant to the Paramount Printing Co., London, and their 
associated company, E. M. Wright & Co. Ltd., at Radclyffe-on- 
Trent. 

Mr. T. W. Turner, A.M.I.P.E. is now Production Engineer at 
Pest Control Ltd., Bourn, Cambridge. 

Mr. G. Warner, Int.A.M.I.P.E., A.M.Inst.B.E., has been 
appointed Assistant Plant Engineer at John Fowler & Co. (Leeds) 
Ltd. 


OBITU ARY The Institution has suffered an irreparable loss by the 

death, after a long period of ill-health, of Mr. J. G. 

Young, M.I.P.E., Works Manager of The Climax Rock Drill and 
Engineering Works, Carn Brea, Cornwall. 

Mr. Young was a Founder Member of the Institution and a past 

Chairman of Council. During his long association with the I.P.E., 
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he served on the Membership, Standards and Finance and General 
Purposes Committees, where his wide experience and sound judge- 
ment were‘ of inestimable value. He took the keenest interest in 
the progress of the Institution, and was always willing to give 
practical assistance with any project. The preliminary negotiations 
for the formation of the South African Sub-Council were carried 
out as a result of his personal visits to the Union. 

In addition to his activities in the engineering industry, Mr. 
Young undertook many other responsibilities in the course of 
which he became Chairman of the Cornish Tribunal set up under 
the Reinstatement of Employment Act; a member of the South 
Western Regional Board for Industry and of the Local Appeal 
Board of the Ministry of Labour and National Service; and a 
member of the Redruth, Penzance and District Employment 
Committee. He was also a Governor of the Redruth County 
Grammar School and a prominent Freemason. 


At the moment of going to press we have just learned with great 
regret of the death of Mr. H. A. Hartley, M.I.P.E. 
An appreciation will appear in the next issue of the Journal. 


BOOKS “Modern Workshop Technology ’—Part I, Materials 
RECEIVED and Processes. Edited by Professor H. Wright Baker, 
D.Sc., M.I.Mech.E. Published by Cleaver-Hume Press, Ltd. 
Price 28/-. 

** Modern Workshop Technology ’’ comprises two volumes, of 
which “‘ Materials and Processes ”’ is the first, produced by a group 
of experts who have each contributed chapters. Of particular 
value is the chapter on “ The Application of Welding to General 
Engineering ”’, and throughout the book the tendency is to give 
a scientific analysis of the process rather than a description, and 
valuable directions are given as to choice of material and process 
for particular duties. Each chapter contains a short but useful 
bibliography. 

This book is welcomed as a useful reference book amplifying to 
some extent existing works on the subject. The rather high cost of 
the book is only relative, as the standard of both diagrams and text 
is high, and a wealth of information is given in the many tables 
throughout. 

T. B. W., M.LP.E. 


‘“‘ The Plating of Zinc Alloy Die Castings.”’ Published by the 
Zinc Alloy Die Casters Association. Price 7/6 net. 

** Electro-Technology for National Certificate.”” by H. Teasdale, 
B.Sc., A.M.I.P.E., and E. C. Walton, B.Eng., Ph.D., M.I.E.E. 
Published by The English Universities Press, Ltd. London. 
Price 9/6 net. 
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ISSUE OF JOURNAL Ovving to the fact that output has to be adjusted 
TO NEW MEMBERS to meet requirements, and in order to avoid carry- 
ing heavy stocks, it has been decided that the Journal will only be 
issued to new Members from the date they join the Institution. 


In order that the Journal may be despatched on 
time, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 


IMPORTANT 


SECTION MEETINGS 


The following meetings have been arranged to take place in July. 
July 

6th WOLVERHAMPTON GRADUATE SECTION. A Film 

entitled ‘‘ After the Lord Mayor’s Show ”’ will be given at the 


Willenhall Evening Institute at 7.15 p.m. , This film deals 
with the workings and requirements of a modern road sweeper. 


14th LONDON SECTION. A visit has been arranged, starting 
at 2 p.m., to E.M.I. F actories, Ltd., Hayes, Middlesex. 


THE INSTITUTION OF PRODUCTION ENGINEERS 


ELECTION OF MEMBERS 
MEETING OF COUNCIL, 22nd APRIL, 1948 


The following were elected to membership by Council :— 


As MEMBERs : 7 


H. J. Ball, J. C. Bateman, I. C. Green, J. E. F. Jones, S. E. Kirk, M.B.E., 
L. Van Lottom, W. H. Mather, T. U. Matthew, W. D. Opher, Sir Arthur 
Smout, L. Urwick, O.B.E., M.C., R. E. Wilson. 


As AssOcIATE MEMBERS : 


F. Andrews, L. G. V. Banister, S. W. Brain, F. Brauer, G. Buchanan, A. G. 
Clark, A. G. R. Clarke, H. Clark, R. A. Cotten, R. Craven, R. C. Cullen, 
T. E. Curran, I. J. Dawes, D. J. Dickie, F. W. Durden, W. H. Foster, C. H. 
Fraser, H. R. Gibbs, E. F. Gilberthorpe, C. H. Gubbins, F. G. Hanton, 
R. Heald, F. T. Henry, W. H. Hornby, A. O. Jones, M. Keane, R. R. 
Kenderdine, G. Kirk, A. E. Lawson, V. C. Lewis, I. Mann, L. A. Mettam, 
M.B.E., E. McDowell, R. A. Nightingale, A. S. Overgage, C. M. Patel, 
L. A. Paul, S. Prince, A. G. Pringle, J. B. Robertson, H. Rodwell, C. Rowley, 
M. Samuely, E. A. O. Smith, L. ‘W. Smith, S. W. Snow, F. P. Steed, W. W. 
Sweet, W. C. Taylor, A. B. Thompson, H. H. Valberg, W. E. Wadman, 
J. Whitaker, A. H. Willis, J. E. Wilson, S. R. Wood, E. P. Wright, H. Wright, 
K. H. Wright, W. E. Wright, J. Woodriff. 


As INTERMEDIATE ASSOCIATE MEMBERS : 


F. G. Barker, W. Barton, P. K. Bose, T. Burns, E. W. Butler, M. Carter, 
S. N. Chanda, S. K. Chatterjee, H. Citner, C. J. Clark, W. J. Cumberland, 
F. R. Culley, H. Dodd, R. G. Douthwaite, C. C. Earl, H. N. Ghosal, G. Groves, 
T. H. Hale, E. Haresceugh, F. E. Huddleston, G. C. G. Jay, R. Jenks, 
R. H. C. Jenkins, A. S. Kershaw, F. W. Long, F. S. Maidwell, H. B. Marson, 
A. Moore, E. J. Parker, L. J. Pearce, H. G. Prosser, R. C. Relf, S. P. Roy, 
A. Sealy, J. Silcock, S. Smith, D. E. Terrey, G. en O. E. Trivett, 
= 


J. 
R. 
A. ‘ame L. van Vliet, C. A. Welch, S. F. Wiggins, J. E. Witts, A. S. 
Woo 


As ASSOCIATES : 
R. S. Coates, M. Hustwait, F. J. A. Mangeot, J. F. Samuels. 


As GRADUATES : 


D. T. Amos, C. L. Aslen, A. Atkinson, C. Bartholomew, H. Bibby, R. M. 
Blackburn, H. L. Borrington, D. A. Bradley, W. M. Bull, H. Cookson, 
K. R. Culley, S. H. Day, P. H. Doncaster, P. K. Eisner, B. A. Flooks, A. D. 
Fogg, G. R. Gluck, B. G. Green, A. J. Hatton, A. E. Haynes, R. A. Hodges, 
ie Be ie: R. C. Justice, H. W. Langley, J. H. Lovett, Ys Lyon, R. ws 
Plastow, M. C. Pobjoy, A. H. Porter, L. Robinson, J. A. P. Ross, R. W 

Sandilands, z Scarf, R. R. Sharp, W. Shelton, C. W. Skidmore, J. F. Smith, 
R. W. Travis, G. H. Tyzzer, F. L. Twigg, R. j. C. Whitaker, W. A. Wilcock. 
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As STUDENTs : 


J. M. Barber, T. A. Beaumont, M. L. Bentley, C. H. Brown, E. Cars, J. V. 
Cox, D. Cull, L. A. Daish, K. D. Evans, H. E. Fairbrother, H. F. Gadd, 
H. V. Gerrard, P. P. Gupta, D. V. Harris, K. J. Hazelden, K. E. Herrington, 
A. E. Hey, G. Horner, R. A. Hurst, T. L. Isaacs, E. R. Jennings, S. L. 
Johnson, B. H. Jones, A. P. Lambert, D. H. Laycock, P. L. MclIlwraith, 
J. J. Marklew, G.'L. Marsden, B. L. Miskin, E. H. Mitha, B. M. Moody, 
D. C. Muirhead, R. Muller, A. Parker, F. G. Passam, A. J. Peall, J. G. 
Pedley, G. W. Petersen, K. Radford, F. Reynolds, T. S. Riley, K. Shenton, 
D. H. Silk, T. B. Smith, B. L. Soane, D. J. R. Sontier, G. S. Streether, 
R. Sutcliffe, R. L. Timings, R. D. Tomkinson, R. M. Toothill, K. R. Wakeford, 
H. F. Watts, C. J. A. Webb, R. V. Whately, D. J. White, A. A. Willets, 
H. S. Woodgate. 


AFFILIATED Firm : CHANGE OF AFFILIATE REPRESENTATIVE : 
S. H. Muffet Ltd. E. J. Goodland. , 

AFFILIATED Firm : ADDITIONAL AFFILIATE REPRESENTATIVE : 
Sperry Gyroscope Co. Ltd. G. M. Dunn. 

TRANSFERS : 


From AssOcIATE MEMBER TO MEMBER : 
W. E. Dazeley, H. Grisbrook, B. G. L. Jackman, R. E. Leakey. 


FRoM INTERMEDIATE AssOCIATE MEMBER TO ASSOCIATE MEMBER : 
C. J. Atkins, W. T. Barry, C. A. I. Blackwell, G. H. Burns, S. R. Burrow, 
S. Cundhill, C. H. Emsor, S. Elliott, J. C. Eveson, G. C. H. Guard, G. E. H. 
Hall, A. G. Hancox, R. A. Macleod, R. W. Marston, G. Nichols, T. H. 
Packwood, J. C. N. Thompson, D. L. Thompson, T. E. Webster, A. 
Whitehead, D. L. Wiggins, W. G. Wyman. 

From GRADUATE TO ASSOCIATE MEMBER : , 
G. Coates, D. Desmond-Smith, R. W. Deutsher, A. E. Evetts, C. F. Finch, 
P. L. H. Hill, B. R. Hilton, R. H. Male, J. W. Smallman. 

From STUDENT TO AssOCIATE MEMBER : 
M. J. Noblet. 


From GRADUATE TO INTERMEDIATE AssociATE MEMBER : 
H. J. Bird, G. A. Elliott, F. Grey, C. W. Love, G. A. Morrison, L. H. Osborne. 


From GRADUATE TO ASSOCIATE : 
J. W. Pringle. 


From STruDENT TO INTERMEDIATE ASSOCIATE MEMBER : 
J. Evans. 


From SruDENT TO GRADUATE : 


R. Broaderwick, R. Cleary, L. E. B. Corr, C. E. Cox, L. V. Curley, G. G. 
Daniels, P. M. Dean, E. W. Feder, J. D. Gutteridge, M.S. Hall, L. T. Harrow, 
G. R. Pearce, F. A. Storey, K. J. Swinson, E. H. Werner, A. P. Williams, 
G. M, Wilson. 
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WIRE-DRAWING 
by H. RICHARDS* 


Presented to the Sheffield Section of the Institution of Production Engineers, 
February \\th, 1948. 


“‘ Wire ”’ in its generally accepted form is one of those simple- 
looking commodities which is taken for granted. Few people 
pause to consider how it is manufactured and the processes it passes 
through whilst being made into articles as far apart as the common 
pin and the transatlantic cable. It is the product of one of those 
very old industries which has been gradually built up through 
decades of trial and error. 

The industry is one of those which, generally speaking, have been 
confined to a comparatively small number of firms and held in 
family groups. Before the First. World War the bogy of secrecy 
pervaded it and to some extent still does, every improvement being 
closely guarded, so that it is not surprising to find that the process 
of wire-making is little appreciated by engineers in general. There 
are very few text-books on the subject and furthermore, owing to 
the secret systems adopted in the trade, books which have been 
published from time to time may be very up-to-date in one chapter 
and very out-of-date in the next. 

Wire-drawing in itself is a comparatively simple process. The 
art consists in pulling a wire through a tapered hole with an exit 
smaller than the wire, thereby causing it to be elongated, its volume 
remaining unchanged. It becomes involved when it is necessary 
to draw the wire through a number of dies of decreasing size in a 
single operation at a high speed, and to produce it in large quantities 
at a low price, and also to satisfy specifications calling for physical 
properties in the wire which are often not at all easy to obtain. 


HISTORY OF I do not propose to deal with the historical aspect 
WIRE-DRAWING of wire-drawing, beyond saying that records show 
that wire was made by the ancient Egyptians and Chinese. 
They pulled it through roughly-tapered holes in stone. The 
original method they adopted has not changed since that date. 
Wire-drawing on a commercial scale was first practised in 
Westphalia early in the 14th century ; it commenced in this country 
about the middle of the 15th century in the Coventry district. (Fig. 1) 

Tremendous strides have been made in the last twenty or thirty 
years, particularly as the more general use of high quality steels and 
the great expansion’of the electrical industry have made it necessary 


* Technical Director, Marshall Richards Machine Co., Ltd. 
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WIRE DRAWING 


for the wire-makers to keep pace with the times. What this demand 
has meant can be appreciated if one tries to name an engineering 
product which does not contain some part either in the form of 
wire or made from wire. 

There is no need to enumerate the uses of wire in its obvious 
form ; for these purposes it is produced in very large quantities. 
Less obvious uses of wire and rod drawn through dies include 
bright drawn rods, both ferrous and non-ferrous, for use in Capstans 
and Automatics ; bolts, nuts, screws and rivets in all varieties and 
sizes up to about 1” (25.4 mm.), diameter ; spindles for valves and 
taps ; drills, taps and reamers ; platinum contacts for electrical 
apparatus ; gears and pinions for clocks and watches ; bullet noses 
for ammunition and a host of other applications. 

Outside the engineering industry wire plays an important part. 
Hundreds of tons of brass wire are used annually for making the 
sprigs for najling boot soles. The paper trade uses large quantities 
of high quality phosphor bronze wire for their Froudriner screens, 
which require constant replacement. The book trade uses a great 
deal of wire for binding and stitching. The tyre industry uses many 
hundreds of tons of high carbon steel wire for reinforcing the beads 
of tyres. The wire-makers supply hundreds of tons of wire per 
week for reinforced concrete, and the textile industry gives steady 
business to a number of specialist wire manufacturers. The maker. 
of gramophone needles talks of sales in ton lots and the sardine 
industry bought wire tin-openers before the war to the tune of some 
100 tons (101.6 met. tons) in one order. Quite a small firm used, 
before the war, some 20 tons (20.3 met. tons) of wire per week to 
make the pan-scrubbers sold by a large chain store. 

More impressive is the production of a large American cable- 
maker who draws some 5,000 tons (5,080 met. tons) per week of 
copper wire for electric cables. A large British firm draws around 
2,000 tons (2,032 met. tons) of steel wire per week for making wire- 
netting and nails. Another firm draws some 1,500 tons (1,524 met. 
tons) per week for making bolts, nuts and screws and around 1,000 
tons (1,016 met. tons) per week are drawn for welding electrodes. 
There are numerous firms throughout the country drawing anything 
from 5 to 100 tons (5.1 to 101.6 met. tons) of wire per week for all 
purposes. 


MANUFACTURE Broadly speaking, the manufacture of wire is divided 
OF WIRE into two sections—ferrous and non-ferrous—although 
a small number of manufacturers produce both types. The reason 
for this distinction is that ferrous and non-ferrous wire requires 
different treatment prior to being drawn and although the methods 
employed for drawing are substantially similar, a different type of 
machine is required to deal with each class of wire until it reaches 
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very fine sizes, when both classes are usually drawn on the same 
kind of machine. Practically all metals work-harden and are 
increased in tensile strength when drawn cold through a die. Many 
virgin metals refined to a high degree of purity are peculiar in that 
whilst they work-harden, when drawn their tensile strength rapidly 
reaches a maximum value which further drawing does not increase 
to any appreciable extent ; consequently it is possible to draw wire 
in these virgin metals through a large number of successive dies 
without any intermediate heat treatment and this characteristic 
is taken into account when designing machines for drawing them. 

Electrolytic copper, which has a purity of 99.9%, is drawn in very 
large quantities and it is interesting to note the work-hardening 
which takes place (Fig. 2). For cable manufacture large quantities 
of copper, wire are drawn from hot rolled rods }” (6.35 mm.) 
diameter, which has a tensile strength in its annealed condition of 
15 tons/sq. inch (2,36 met. tons/sq.cm.). This rod is regularly 
drawn down to sizes ranging from -1” (2°54.mm.) to 001” (-025 mm.) 
diameter without any inter-annealing process whatever. The first 
draft given to the soft rod will reduce its area by about 42% and it 
will work-harden rapidly to a tensile of about 25 tons/sq. inch (3-94 
met. tons/sq.cm.). The next four dies will bring it down to about -1” 
(2°54 mm.) diameter, representing a total reduction in area of 84% 
from the original area, by which time the tensile strength has 
' reached about 30 tons/sq. inch (4°72 met. tons/sq.cm.). If drawn 
through an additional 45 dies, its diameter will be down to -oo1” 
(025 mm.), by which time 12” (30-48cm.) of the original }’ 
(6-35 mm.) rod will have been elongated to a length of nearly 12 
miles (19°3 km.), but this tremendous amount of cold working 
beyond its diameter of -1” (2:54 mm.) will only increase its tensile 
strength by a little over 1 ton/sq. inch (-157 met. tons/sq. cm.), the 
tensile strength of the -oo1” (-025 mm.) wire being about 31} tons/ 
sq. inch (4°92 met. tons/sq. cm.) (Fig. 3). 


FERROUS AND Non-ferrous alloys_do not behave in this way ; 
NON-FERROUS they work-harden in varying degrees depending 
WIRES upon the alloying materials used. For example, 
62/38 quality extruded brass used in considerable quantities for the 
manufacture of woodscrews has a tensile strength before drawing 
of about 24 tons/sq. inch (3°78 met. tons/sq. cm.). A reduction 
in area of only 45% from the extruded rod, usually about 3” 
(9:5 mm.) diameter, hardens the brass to 50 tons/sq. inch (7°87 
met. tons/sq. cm.) so much so that it must be annealed before it 
can be drawn further. In contrast, 70/30 quality extruded brass 
rod can be drawn through several dies and its area reduced by 
about 80% before annealing is required. 

Ferrous wires work-harden fairly rapidly, the extent depending 
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upon their carbon content and the degree of alloying with various 
elements. Virgin iron behaves like copper and can be drawn and 
elongated to an amazing extent before reaching its maximum tensile 
strength. The bulk of steel wire regularly drawn in the trade varies 
-from about -1% to -8% carbon content, but quantities are drawn 
containing up to 1-4% of carbon. These very high carbon wires 
work-harden very rapidly and can be cold-drawn to a tensile 
strength of 200 tons/sq. inch (31-5 met. tons/sq. cm.). High class 
piano wire is drawn to around this strength. 

Wire for stranding into wire ropes contains up to -75%-—8% 
carbon drawn from “ Patented ”’, that is, heat treated rods. Given 
a reduction in area of about 80% a -75% carbon wire will work- 
harden to about 110 tons/ sq. inch (17-4 met. tons/sq. cm.). Further 
reduction in area will increase the tensile to 140-150 tons/sq. inch 
(22-23 met. tons/sq. cm.) required for stranding the highest quality 
ropes (Figs. 4 & 5). ‘ 

High carbon wire is the usual material for springs—a typical 
good spring wire contains about -7°% carbon and is given about 
go% total reduction in area from a hot rolled rod. It is heat- 
treated or patented on the way and finally has a tensile strength of 
around 110 tons/sq. inch (17-4 met. tons/sq. cm.). The cold 
drawing process has a marked effect on the structure of the steel, 
the crystals being elongated and embrittled. Cheap springs often 
found in furniture, bedsteads and household goods are often made 
from mild steel wire, which is case-hardened. These springs give 
a good impression when hew, but soon sag in service. 


DIE All wire is drawn through dies ; the essentials in a die 
DESIGN are strength, correct shape of the hole and high polish of 
the contact surface. The hole through all dies follows roughly a 
venturi shape, a trumpet-shaped entrance followed by a parallel 
portion termed the ‘ bearing’, opening out to a radiused portion 
called the ‘relief’. Differences in the included angle of the 
entrance cone are essential to deal properly with various materials. 

The length of the bearing plays an important part , it has a great 
effect on the speed of drawing which can be attained with various 
metals. It also becomes important when it is necessary to produce 
wire which remains perfectly straight after being drawn through the 
die. The included angle of the entrance cone varies between 10° 
and 20°, and generally the angle increases as the tensile strength of 
the material is reduced—but not always. For instance, gold wire 
does not draw well through a steep die angle in spite of its low tensile 
strength. The usual die angle for high carbon steel is around 12°, 
for mild steel about 14, for brass about 15°, and for copper and 
aluminium 18° to 20° (Fig. 6). 

The length of the bearing is made to suit the drawing speed at 
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which the die will be used, which incidentally varies greatly through- 
out the trade, even when drawing similar materials. The bearing 
length varies between 25% to 100% of the diameter of the hole. 
If the bearing is too long or the speed too high, the wire will be 
drawn down smaller than the hole—this quite often happens. In 
spite of the care taken in manufacture, the efficiency of a die is not 
high. A great deal of work has been done by physicists and 
mathematicians evaluating the stresses set up in a die, but to date 
there is no really reliable method of calculating the power required 
for drawing. Various tests indicate that the die efficiency ca.. vary 
from 20% to 80% depending upon the angle, bearing length and 
polish and the type of lubricant employed. One thing has been 
definitely proved : the die pull remains constant from a drawing 
speed of a few feet per minute up to the maximum speeds yet attained, 
which have reached 12,000 ft. (3,650 metres) per minute in the 
United States. 

The reason for the low efficiency of a die is undoubtedly due to 
the difficulty of providing adequate lubrication under pressures 
which can reach 100 tons/sq. inch (15°7 met. tons/sq. cm.), when 
lubrication in the accepted sense becomes impossible. The wire is 
stressed in tension and compression when passing through the die. 
Large reductions in area reduce the proportion of compression 
stress relative to tensile stress and small reductions increase it, which 
may explain why dies used for heavy reduction always last longer 
than those used for light reductions when working on the same 
material. The bulk of the friction occurs in the parallel portion— 
the bearing—and for this reason dies used for drawing low tensile 
‘ materials with heavy reduction at high speeds, for example, copper, 
must be carefully watched whilst being serviced in the die depart- 
ment, to see that the ratio of bearing length to diameter is not 
increased when the die is opened out to a larger size—an easy way 
out for the die department but likely to cause frequent breakages 
on the drawing machine. 

Multiple die machines, as used for copper, operate with a die 
pull from 50% to 60% of the breaking load of the drawn wire. 
High carbon steel machines have a die pull around 60% to 70% 
of the wire breaking load. Single die machines, drawing materials 
which will only stand a single draft without annealing, may operate 
with a die pull exceeding 90% of the breaking load in order to do as 
much work as possible on-the wire in a single draft. 


MATERIALS Dies used today are made from steel, tungsten carbide, 
FOR DIES = anddiamonds. The steel die is usually a carbon chrome 
steel—a typical analysis is 2% carbon, 12/14% chromium, air 
quenched. The Steel die is slowly but surely being replaced by the 
tungsten carbide die, although it will probably persist for large 
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diameter dies over about 4” (101-6 mm.) diameter, where the die 
pull is very low in relation to the breaking load of the drawn 
material. The tungsten carbide die consists of a cylindrical pellet 
of tungsten carbide securely fixed in a steel or brass housing which 
is necessary to reinforce the pellet to enable it to withstand the high 
bursting stresses due to the drawing load (Fig. 7). Tungsten 
carbide is the material generally used with an addition of cobalt 
to prevent the formation of minute blowholes which would prevent 
the die being polished to the high degree necessary to give good 
resuits. The quality of the pellet is determined by its density. 
Good pellets for use in dies should sink in mercury and they will 
have a Vickers diamond hardness of about 1350. Tungsten 
carbide fulfilling these requirements is the hardest metallic substance 
known and is next to diamonds—it will scratch sapphire. At this 
extreme hardness its ultimate strength in compression is around 230 
tons/sq. inch (36-7 met. tons/sq. cm.). Other carbides are used, 
such as tantalium, molybdenum and vanadium—usually bonded 
with cobalt to avoid blow-holes. 

The tungsten carbide die is usually purchased in a small size— 
that is, with a small diameter hole—but having a pellet sufficiently 
large to stand opening out to successive sizes ; for example, a 
tungsten carbide die used for drawing copper wire would be 
purchased at a size of -057” (1-45 mm.) and would open out during 
its life to about -25” (6-35 mm.)—which is the normal starting size 
for drawing copper rods. Under normal conditions this die would 
be opened out about a dozen times and throughout its life it would 
account for about 400 tons (406.4 met. tons) of drawn wire. 

Tungsten carbide dies are used down to about -o15” (-38 mm.) 
diameter, but below -o60” (1°52 mm.) diameter they come into 
competition with diamonds—for wire smaller than -015” (-38 mm.) 
the diamond die holds the field. 


= DIAMOND For drawing fine wires in all metals in sizes below about 

DIE 015” (-38 mm.) diameter, the diamond die is almost 
universally employed. The diamond stands alone in its degree of 
hardness and resistance to abrasion. The amount of wire which 
can be drawn through a diamond die without any appreciable wear 
is really astonishing. As the diamond is a natural product and its 
hardness and structure vary considerably,.it is to some extent a 
matter of luck whether it gives good or exceedingly good results. 
No diamond, however poor, will give bad results, unless it cracks 
prematurely. I myself have drawn wire through diamond dies 
which have been in use for twenty years, purchased in a diameter of 
“010” (-25 mm.) and at the end of twenty years’ service have reached 
the size of -028” (-71 mm.), and I have no doubt that they are 
still hard at work. I might say that this was in the days when heavy 
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carat diamonds were used and drawing speeds were low. The 
present technique is to use a smaller diamond which would not be 
likely to stand opening out to this extent. 

The manufacture of a diamond die is a specialised job, and quite 
interesting. Suitable stones are chosen by men with years of 
experience in the selection of diamonds for wire-drawing purposes. 
The cleavage planes of the stone are carefully studied, and strangely 
enough, stones which would delight the eye of the jeweller are 
generally turned down by the buyer of the diamond for a die. 
Brazilian black diamonds are in special demand as these are the 
hardest stones and seem to be less liable to crack in service. The 
weight of the diamond before cutting is a measure of the cost of the 
finished die. Generally speaking, stones from } carat to 4} carat 
are used for dies up to about +” (1°58 mm.) diameter. A 4} carat 
diamond is about the size of a small pea. 

The first operation is to produce two parallel faces for the inlet 
and the outlet to the die. The position of these faces must be 
carefully chosen in relation to the cleavage planes of the stone, and 
they are formed by a sort of surface grinding process in which one 
diamond cuts another. 

The next operation is to centre each face to give a start for the 
beginning and finish of the die aperture. This is done with a steel 
needle loaded with diamond powder in the cases of smaller stones 
and with a diamond cutter for the larger stones. 

The stone is then bored ; this is done by revolving the stone at a 
high speed whilst a fine needle, loaded with diamond powder, bears 
against it. A reciprocating motion is given to the needle to allow 
the diamond powder to get underneath the point and do its work 
(Figs. 8 and g). The time taken to pierce the stone depends 
entirely upon the hardness of the diamond and gives a fair indication 
of the probable life of the finished die. A small stone can usually 
be pierced in a day or two, but I have seen stones so hard that the 
piercing operation has taken a fortnight. A new method of piercing 
diamonds by an electrical discharge has been used to some extent, 
but I have never seen it done and know nothing about it. 

The stone is now an irregularly-shaped crystal with two ground 
faces parallel to each other, joined by a fine hole, and is now ready 
for setting in a brass or steel case. Various methods of setting 
stones are in use ; the most common is to pour molten brass round 
the stone, embedding it firmly in place. An American company 
developed a method of backing the stone with steel, the diamond 
being shaped all over. The object of the setting is, of course, to 
provide a strong backing to resist bursting stresses and to hold the 
stone securely in place to prevent it being disturbéd by the drawing 
load (Fig. 10). 

The outside of the case is finally carefully machined and faced 
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square and co-axial with the hole through the diamond. This is 
very important. The front and the back of the case are machined 
to a conical shape and the die is ready for final shaping and polishing. 
This is done on a horizontal or vertical lathe. In the case of small 
dies, they are fixed to a face plate and revolved rapidly whilst a fine 
wire, loaded with diamond powder, is fed in and out of the hole and 
given at the same time an oscillating movement to produce a 
venturi shape in the die (Fig. 11). 


Large dies are fixed in a vertical position and shaped with a soft 
needle, the needle being moved up and down and also provided 
with an oscillating movement. Diamond powder, technically 
termed ‘‘ bort ’’, is the cutting medium, and the process is carried 
on until the die is shaped and the hole slightly smaller than the 
finished size required. 


Great care must be taken to preserve the proper contour necessary 
for drawing different metals and the parallel portion or bearing 
length must be carefully watched. When it is realised that dies 
as small as -o006” (-o15 mm.) diameter used for drawing tungsten 
wire for lamp filaments must be correctly shaped and have a proper 
bearing length, it seems incredible that such delicate work is 
possible, particularly when it is realised that a finished die of this 
size can be bought for about 50/-. Larger dies, or it would be 
more correct to say relatively larger, say, -002” (-o5 mm.) diameter, 
could be bought before the war at 25/— each. 


SIZING AND The final sizing and polishing operation demands great 
POLISHING § = skill, as on this depends the finished size of the die and 
its ability to draw wire at a high speed without breakage due to 
excessive friction. The polishing is done by very finely precipitated 
diamond powder. The crushed diamond, or bort, is precipitated 
in olive oil for up to six months before particles er fine for 
this polishing operation can be obtained. 


The machines used for shaping and polishing nies carbide 
and diamond dies are also used in the wire-drawing works for re- 
sizing and re-polishing worn dies, which operation will be done 
many times on a large die before it is scrapped. The diamonds 
from old dies are carefully taken out and crushed to make bort for 
the re-polishing operation. 


Some years before the war a progressive ‘Belgian concern intro- 
duced diamond dies with a guaranteed tonnage. They were 
considered by everyone to be heading straight for disaster but 
events proved otherwise, and the firm’s policy proved very successful. 
The actual tonnage given by the user was accepted by the die- 
maker without question. To my mind this is an indication of the 
advantages of honesty and goodwill in business. 
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DIE It will be obvious that dies such as have been described 
LUBRICATION = can only be expected to work satisfactorily if adequately 
lubricated. The lubrication of a die working at a pressure between 
the die and the wire of anything up to 100 tons/sq. inch (15-7 met. 
tons/sq. cm.) is not an easy matter, and a considerable amount of 
research has been done to provide lubricants which will stand up 
to these very high pressures and, at the same time, be available at 
a price which the industry can pay. 


There are two distinct systems of die lubrication— “‘ Dry ’’ and 
“Wet”. Broadly speaking, dry drawing is used for ferrous and 
wet drawing for non-ferrous wires. The lubricant for dry drawing 
is usually a powdered dry soap with an olive oil base, or it may be 
aluminium stearite if the wire is to be cold-headed after drawing. 
This is the accepted method of drawing steel wire, the dry soap 
having remarkable lubricating properties ; it becomes plastic under 
pressure and spreads itself over the wire, forming an extremely thin 
film which prevents direct contact between the wire and the surface 
of the die. A properly prepared rod coated with a plastic layer of 
soap can be drawn through six to ten dies in succession before 
destruction of the ‘soap film occurs. Proper adhesion of the soap 
film must be provided for, which necessitates preparation of the 
wire surface before drawing. 

This is known as “ cleaning ”’ and is performed in the “ Cleaning 
House ”’ (Fig. 12). The hot rolled rod covered with rust and scale 
is first of all pickled in hot sulphuric or cold hydrochloric acid 
(generally the former) until all traces of scale are removed, care 
being taken to maintain the temperature, acid content and iron 
content of the bath at the correct amounts. The wire is then 
thoroughly washed in running water or cleaned by pressure washing 
to remove the surplus acid. The water is sometimes heated. 


In some mills the wire then goes through a process called 
‘* sulling ’’, an oxidising process which coats it with a thin film of 
soft rust. During this process the wire gradually assumes a character- 
istic greenish colour at which point the oxidisation is stopped by 
plunging the wire into a bath of hot slaked lime, agitated by steam 
or air to prevent the lime sinking to the bottom. The lime dip 
serves a double purpose ; it neutralises any remaining acid which 
may be present and also provides a bonding medium for the soap. 
After the lime dip, the wire is quickly dropped into a ‘ Flash Baker ’, 
where the lime is baked on in about 15 minutes by hot air circulated 
by fans, the temperature being usually about 400° F. (204° C.). 
The wire now has a whitish-grey appearance and is ready for 
drawing ; in fact, it must be drawn pretty quickly before it can get 
damp and begin to oxidise further. If properly processed the wire 
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is evenly coated with a thin layer of dry lime on a matt surface, 
making an exceedingly strong bond with the dry soap, which is 
fed into the drawing die under pressure as the wire is being drawn. 


USE OF In America recently, the lime coat has been superseded in 
BORAX many works by a borax coat, which is simply a hot dip in 
a solution of borax containing a wetting agent, used instead of the 
lime bath. The Americans claim that the borax coating reduces 
the time required for baking from 15 to 5 minutes and provides a 
stronger film between the wire and the die, so much so that when 
used in conjunction with a calcium soap the die life is increased by 
as much as 50%. In addition the wire does not deteriorate so 
rapidly as lime-coated wire and can be kept in storage for long 
periods. In some works, drawing mild steel wire, the lime coating 
is omitted, the wire being drawn without it. 

After seeing borax-coated wire being cleaned and drawn in 
several large American works, I feel sure that the method will be 
used largely in this country. “The disadvantage of the borax coat 
is that it cannot be used on wire which is to be cold-headed after 
drawing. Wire coated in this way looks as if it is covered with a 
thin film of glass. Strangely enough, this borax coating was, I 
believe, originally covered by a British patent. The various bath 
and baking ovens in the cleaning house are generally arranged in a 
long line to provide for a flow of wire rods in batches. The rods are 
in coils from two feet (61 cms.) to three feet (g1 cms.) diameter, and 
weigh from 250 lb. (113 kg.) to 600 Ib. (272 kg.) each. A batch of 
coils totalling about one ton (101.6 met. tons) is usually cleaned at 
once. They are carried to the baths on long acid-resisting hooks 
manipulated by an overhead crane. 


OTHER TYPES Steel wire is often drawn with a coating ofzinc or copper, 
OF COATING §=which prevents the wire from rusting and also provides 
a soft coating which assists drawing. Zinc coated—i.e. galvanised 
—wire is usually dry-drawn with soap. Copper coated wire is 
usually wet-drawn with a fluid lubricant in order to give a shining 
bright finish. Stainless steel wire which work-hardens very rapidly 
and which cannot be given a matt surface necessary for dry- 
drawing with soap, is coated with a thin layer of lead and afterwards 
soap-drawn. If the lead is properly applied, a }” (6-35 mm.) 
diameter stainless steel rod can be reduced in area by about 70% 
before the lead film is destroyed. Nickel chrome resistance wire 
also work-hardens rapidly, particularly in the first two or three dies, 
but it can be drawn with lime and dry soap very satisfactorily. 
Tungsten and molybdenum wire is usually drawn hot to prevent 
destructive work-hardening. It is coated with “‘ aquadag’’—a 
mixture of finely divided graphite and water. This leaves a coating 
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of graphite on the wire when it is heated. Tungsten carbide and 
diamond dies when used hot in this way do not stand up nearly so 
long as when used for cold drawing. Incidentally, graphite is a 
poor lubricant when used for cold drawing. Hot drawing is being 
developed in America for handling drill and reamer stock in high 
speed steel. This material also work-hardens rapidly when drawn 
cold, although it is usually drawn cold in this country. Graphite 
is used for hot drawing ; for cold drawing pure castor oil proves 
reasonably satisfactory. 


Non-ferrous wire or wire coated with a non-ferrous metal is, for 
the most part, drawn wet ; that is, a liquid or semi-liquid lubricant 
is used. Copper, brass, phosphor bronze, platinum, gold, silver, 
tin, zinc and lead wires can be drawn at a high speed when lubricated 
with a soluble oil having a rape seed oil base and containing a small 
quantity of beeswax. <A good lubricant for drawing aluminium 
and aluminium alloys is an emulsion of tallow and mineral oil of 
about 600 viscosity and water. For drawing fine aluminium wire, 
the same liquor as used for copper, with paraffin added gives a 
brightly polished surface. For drawing very fine wire, soluble oil 
with a rape seed oil base used in a very diluted state is widely used. 
If these wires are to be drawn with a very bright finish—for example, 
gold, silver or nickel plated copper—hot water is a very good 
lubricant. For drawing heavy rods, sections and tubes which are 
drawn at slow speeds, semi-fluid grease or very thick oil is generally 
used. 


INTERESTING You may be interested in one or two peculiar 
EXAMPLES OF examples of wire-drawing practice, which at first 
WIRE-DRAWING sight seem almost inexplicable. You are all ac- 
quainted with the gold braid used for decorating uniforms and 
found in expensive brocades and materials of that sort. In the old 
days pure gold was used. A gold ingot was drawn into fine wire in 
the usual way and afterwards rolled into a thin tape, which was 
then spun round a thread of silk to make a flexible gold-covered 
cord used for these decorative jobs. Efforts to reduce the price of 
this material were made and in the process used today, a silver bar, 
about 134” (38 mm.) diameter and 18” (45:7 mm.) long, forms the 
basis of this wire. The silver bar is first of all rough-turned along 
its whole length. A hole about ?” (19 mm.) diameter is drilled 
through it, into which is driven a copper rod. The outside of the 
silver bar is coated with best quality gold leaf, -004”—-006” (-1—-15 
mm.) thick. The gold leaf is laid on the bar, very carefully ; great 
care is taken to prevent grease or other foreign matter getting under- 
neath it. The degree and direction of overlapping the edges of the 
leaf are carefully watched and when this process is completed we 
have a composite bar with a core of copper, in a thick tube of silver, 
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covered with a very thin layer of gold leaf. ‘The bar is now heated 
and, while hot, the gold leaf is subjected to a rubbing process, with 
wooden pallets, which forces the gold into close crystalline contact 
with the silver. 

The bar is now drawn through soft iron dies with beeswax 
lubrication first of all on a drawbench, until it becomes too long to 
be handled in a straight length, when it is transferred to bull blocks 
drawing it through a single die in coils, afterwards to continuous 
machines drawing through eight up to twenty dies at a time, until 
finally it is drawn to a finished wire, for some purposes only -002” 
(-05 mm.) in diameter. 

It is an extraordinary fact that the proportions of gold, silver and 
copper comprising the wire -002” (.05 mm.) in diameter are exactly 
similar to those on the original 14” (38 mm.) diameter composite bar. 
The gold, silver and copper have all been drawn out and, owing to 
some peculiar property which has never yet been properly explained, 
they elongate in the same proportion. If they did not, of course, it 
would be impossible to draw composite wire of any description. 

This property is made use of in drawing wire coated with less 
expensive materials, e.g. tinned wire used in the construction of 
dynamos and motors. This is frequently drawn through a few dies 
after it has been tinned. Galvanised wire is often drawn after 
being coated with zinc ; nickel plated and silver plated wires are 
drawn after coating to produce the bright finish associated with them. 
Rolled gold would be better described as drawn gold when used as a 
covering for wire. In all cases the two metals elongate in unison 
and without difficulty. 

This peculiarity has been made use of by a North Country firm 
who produce fire-proof cables used in ship construction, in which 
a single or twin copper wire is enclosed in a tube of copper and 
insulated from it by powdered magnesia. The wire commences its 
existence as a straight tube about 24” (63-5 mm.) diameter, filled 
with magnesia powder and containing two or three copper rods set 
in their proper relative positions. The whole is drawn down on 
heavy drawbenches and bull blocks to quite a small size, about }” 
(6-35 mm.) outside diameter, the proportions of the wire and outer 
tubular casing remaining exactly the same and the magnesia 
powder filling the whole of the inter-space, exactly as in the large 
size diameter tube. 

Solder wire is made in the same way. A rod of solder about 3” 
(12-7 mm.) diameter is extruded in a special press, with provision 
for filling the inside of the tube with resin, fluxite, or some other 
soldering compound. The resulting composite rod is drawn down 
in wire drawing machines to fine sizes, the proportions of the resin 
and solder remaining unaltered. 

A very interesting example is seen in the so-called ‘ copper-clad ’ 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
wire which is used in lamp manufacture. This wire takes the place 
of the platinum wire formerly used for carrying the current to the 
filament of the cap, platinum having the same coefficient of expansion 
as glass. Some genius conceived the idea of manufacturing a 
composite wire to do the same thing at a fraction of the cost. The 
wire now used consists of a molybdenum steel core with a high 
molybdenum content. This starts as a rod about 34” (12-7 mm.) 
diameter which is electrolytically covered with copper. The whole 
is then drawn down to the familiar wire seen in the top of every 
electric lamp. Incidentally, the design of the wire-drawing 
machines to draw this wire gave a lot of trouble, as it was found that 
the elongations which this material would stand in successive dies 
bore no relation to those used for drawing other materials of equiva- 
lent tensile strength. 

An interesting example of the application of wire-drawing is the 
production of hypodermic needles. A steel tube with a hole of 
reasonable dimensions is drawn down until the hole becomes micro- 
scopic. I cannot conceive any other method of producing such a 
hole in a long length of steel tube. 

Wires and sections of peculiar shapes are also drawn, using special 
dies, e.g. trolley wire, which has two grooves along its whole length, 
is cold-drawn from about §” (22-2 mm.) diameter and finished 
complete in one drawingfoperation on a heavy machine. The 
grooves are formed and the trolley wire comes from the machine 
spooled on a drum and ready for mounting on the overhead 
standards. The grooves are almost completely formed in the first 
die, whilst the rod is at a low tensile. The groove is not cut ; there 
is no waste of material. 

Rods for busbars and numerous other simple and complicated 
sections are also drawn, the drawing process being resorted to in 
order to work the material to a reasonably high tensile strength, 
which cannot be done in a hot rolling process ; neither could they 
be made to the limits of accuracy necessary other than by drawing 
through a die. 

The interior of a modern American wire drawing mill is illustrated 
in Fig. 13. 


DISCUSSION 


MR. MORLEY said that Mr. Richards had done excellent work 
towards bringing into this country better high-speed wire-drawing 
machinery, and he thought the industry as a whole owed a great 
debt of gratitude to him. 

There was one point concerning handling on which he would like 
Mr. Richards’ opinion. There were machines which would draw 
steel wire up to 1,500 ft. (457 metres) per minute, but had sufficient 
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attention been given to feeding the machines, stripping the blocks, 
better stripping jibs, and so on? From a production engineer’s 
point of view these machines should be capable of producing 10/15 
tons (10.2/15.3 met. tons) of wire per shift, but that wire had to be 
handled by the operator, tied up, etc., all in the same time which 
used to be taken to produce three to four tons per shift. 

MR, RICHARDS replied that sufficient attention had certainly 
not been given to this question in the past, although in the most up- 
to-date factories the handling of wire was now receiving the attention 
it deserved. He took the view that the handling of wire was 
probably the biggest problem in the economics of a wire-drawing 
factory. It had become reasonably simple since the advent of the 
tungsten carbide die to draw the wire at high speeds. It was now 
possible to get the output from the machine, but not so easy to keep 
the machine going—feeding it with wire, providing proper welding 
facilities, getting it off the machine quickly and the machine re- 
started without loss of running efficiency. 

He did not think that in Britain generally as much had been done 
in this direction as in America. The Americans always seemed to 
grasp the main issue before we did, and in the American factories he 
had visited he had been struck with the considerable attention paid 
to the handling problem. That did not apply to an equal extent in 
Britain. For example, in this country it was very rare to see a row 
of wire-drawing machines, each of which had its own welding 
machine—n the States it was quite usual. 

He considered the American shops probably a little more modern 
than the British. Overhead crane systems seemed to be more 
widely adopted, and for some reason the American crane always 
seemed to work at about twice the speed of the British one. 

MR. PRYOR wanted to know what were the particular 
difficulties in producing a high carbon steel wire in small rectangular 
sections to fine limits, say }” to 4" +-0005” (3.17 mm. to 1.59mm. + 
.012 mm.) by drawing, and if this was being done. 

MR. RICHARDS replied that it was feasible, but the question 
of cost had to be considered. He thought that with suitable rolling 
equipment, followed by drawing through a matrix die, a high 
tensile wire well within the limits described could be obtained, but 
he did not know of any simple drawing method. He did not think 
it was being done in Britain in this way, but.it was done in Sweden. 
However, the Swedes seemed to go in for all kinds of things we did 
not like doing over here. 

Mr. Richards was then asked if he agreed that water-cooling of 
the dies during the actual drawing of basic mild steel was necessary 
when using the ordinary lubricants. He replied that at high speeds 
it was necessary to water-cool the dies, although he thought there 
was undue apprehension about the amount of cooling really 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
necessary. In Britain much trouble was taken to cool dies right 
down to a very low temperature. The only result was that it took 
about three times as long to put-the die in the die-holder, and he 
was of the opinion that this was wrong. The American idea was 
to get another die in quickly and keep the machine going, and that 
would pay for the extra die cost. But the die had to be cooled or it 
would get red hot. It was not so necessary to cool the drawing 
blocks but in the case of machines which did not accumulate a lot 
of wire between the drafts, and on which it is not possible to get rid 
of the heat slowly into the atmosphere, it was necessary to give 
additional cooling by an air blast. This method has proved most 
satisfactory in service. 

With reference to Mr. Richards’ statement that the die was 
pierced by a needle used in an abrasive diamond powder, a member 
of the audience asked what material the needle would have to be 
made of, and what life it would have. 

In reply, Mr. Richards said that an ordinary high carbon needle 
or even a piece of soft wire could be used. It was not the needle, 
but the diamond powder which did the cutting. Certainly the 
needle wore away and had to be replaced frequently, but it was 
astonishing how long it would last. 

MR. MORLEY asked if Mr. Richards could give any further 
information on the use of borax, as his firm had been considering 
using a solution of borax instead of lime. 

MR. RICHARDS said he had not been very deeply into the 
matter, but certainly in the States he had seen the hot borax solution 
being used, with a wetting agent. This was necessary, otherwise 
the borax would not stick to the wire. 

MR. HOWES said he did not want to ask any questions in a 
company which contained so many expert wire-drawers, but he had 
one observation arising out of what Mr. Richards seemed to imply 
regarding American methods being in advance of British methods. 
In Mr. Howes’ experience of the industry, he could remember that 
15 years ago there was little doubt that Britain was well and truly 
behind America, but it was his impression that Britain had rapidly 
caught up and was now at least equal to America. It was therefore 
somewhat disturbing to hear Mr. Richards saying that he thought 
Britain was still lagging behind, and Mr. Howes would like a little 
elaboration on that point. Mr. Richards did say that in a few 
cases the industry was perhaps following the American lead, but 
Mr. Howes contended that we did not want to follow it—we want 
to be the leaders. 

MR. RICHARDS replied that the Americans had one advantage 
in using much heavier rod coils than we did. The normal American 
rod coil was around 600 Ibs, (272 kgs.) which was more than double 
that normally used here. This gave great assistance in manipulating 
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the machine, and he thought it one of the fundamental reasons why 
we did not seem to be able to reach the American outputs on 
machines in this country, although they were running at the same 
speeds and the operators were just as good. 

Further, the Americans did not spare any expense on the provision 
of welding equipment, handling equipment or anything else that 
was needed—spare dies, for example—and they considered every 
possible means of obviating delay. However, he had been general- 
ising in that respect and he would like to say that in his experience, 
a number of individual British manufacturers were not behind the 
Americans at all, and in some cases he would say they were ahead. 
Generally speaking, though, he thought we would have to make 
greater efforts. In this country very often one man worked one 
machine—in America one man usually worked three machines of 
the same type. 

In reply to a further question from Mr. Howes, Mr. Richards 
then confirmed that his remarks also applied to mild steel wire 
drawing. 

MR. TAYLOR, speaking as a representative of the wire-drawing 
industry, thought that perhaps one of the difficulties peculiar to the 
English manufacturer was that the wire user was not prepared to 
take wire in the large coils and in the weights that could be produced. 
There was not enough collaboration between the user and the 
manufacturer. He had gone into one or two works to release some 
entanglement and had been asked : “‘ Why don’t you supply it in 
2 Ib. (.91 kgs.) coils so that we can handle it ? ”’ 

MR. RICHARDS considered the way manufacturers tolerated 
people who wanted left-hand and right-hand coils, in all sorts of 
diameters, etc., and insisted on using reels of every conceivable size 
was fantastic. It was about time their various associations took 
action to stop it. It was the sort of thing which he thought should 
be controlled, because it was costing the industry a great deal of 
money and substantially reducing the total output of wire. 

He had not, however, been referring to the wire coil as sold, but 
to the coil used to feed the wire drawing machine. The hot rolled 
American rod was normally a 600 Ib. (272 kgs.) coil, about 3 ft. 6 ins. 
(107 cms.) diameter. Ours was normally a 240 lb. (108 kgs.) coil, 
about 2 ft. 6 in. (76 cms.) diameter. The difference between the 
working efficiencies of similar machines drawing from those two types 
of coils was greatly in favour of the American machine. 

MR. WIDDOWSON enquired if the Americans obtained 600'lb. 
(272 kgs.) coils off the blocks, or more, and if they could draw more 
than 600 Ib. (272 kgs.) or 800 lb. (363 kgs.) coils. 

MR. RICHARDS said that the biggest coils drawn on blocks 
which he had ever seen were drawn in Britain—about 1 ton, (101.6 
met. tons) but it was not much use to draw a ton of, say, 16G. ina 
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coil, unless you were going to process it in your own works. Generally 
speaking, the Americans seemed to run about 300 lbs. (136 kgs.) 
—about two bunches to a rod coil. It was much quicker to strip the 
block than it was to make a weld, and everything else was made 
so much easier with these 600 lb. (272 kgs.) coils. The ultimate 
speed at which wire-drawing machines could be run today for mild 
steel and copper and the sort of metals which were not affected by 
drawing speed was really the speed at which the wire could be fed 
into the machine. The bigger the rod coil, the faster it could be 
put through the machine. The limit had been reached in this 
country ; it was impossible to run the machine faster. This question 
of feeding was something which the rod-makers should take up in 
order to produce heavier rod coils, with longer lengths and larger 
diameters. For instance, with a machine drawing copper wire from 
rolled rods at 5,000 ft. (1,525 metres) per minute the operator had 
24 minutes in which to make a weld. It was in 240 lb. (108 kgs.) 
coils, not giving him as much time to make a good weld as a 500 
lb. (227 kgs.) coil would provide. Single holing of mild steel—from 
5-gauge for instance—was definitely limited to about 1,000 ft. (305 
metres) per minute by the speed the wire could be fed into the 
machine. He had made a machine running up to 1,500 feet (457 
metres) per_minute as an experiment, but it could never go more than 
1,000 ft. (305 metres) per minute on English rods. When that 
machine was fed with American rods it ran at 1,300 ft. (397 metres) 
per minute and gave the same efficiency, just by reason of the fact 
that it was using American coils. 

As far as he could see, it was quite an easy matter for the rod 
roller to roll a coil say, 3 ft. 6 in. (107 cms.) in diameter—quite as 
easily as rolling one 3 ft. (g1 cms.) or 2 ft. 6 in. (76 cms.) diameter 
—and that made a tremendous difference in drawing speed. Also, 
if drawing was done on larger diameter blocks, they could hold a 
much heavier weight of wire with less likelihood of tangles and it 
would be much easier to get them off the wire-drawing machines. 

MR. ASHTON said he would like to add a word regarding the 
drilling of dies. Up to about half-way through the last war, 
diamonds were drilled by the method which Mr. Richards had 
described with a revolving needle or in some cases, a stationary 
needle and revolving stone, and by that method dies as low as -0004” 
(.o1 mm.) had been and still were quite successfully made. During the 
war a new electrical method had been evolved. By the old method it 
took up to a week to drill a 14 or 2-carat stone. By the electrical 
method the same stone could be drilled in about half-an-hour to one 
hour. The hole was perfectly satisfactory and there was no evidence 
of any damage. The stone polished up well. The method was 
now being used but it was still in the experimental stage and 


‘consisted of shooting a high frequency spark clean through the 
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diamond. Stones had been pierced in this way in a few minutes. 
He would like to point out that this system originated in Britain 
not in America. 

MR. RICHARDS remarked that this was very interesting. He 
knew of the method but had never seen it in operation. He asked 
if the stones stood up equally well in service. Mr. Ashton replied 
that they did, and that fully 75% of the diamond dies now being 
produced were being made in this way. 

Mr. Richards said he did not want to give the impression that 
he considered the American wire industry to be streets ahead of the 
British. In some respects we were better. The wire made in this 
country was equal to anything the Americans could make and in 
some cases superior. The point he wanted to stress was that other 
things had to be taken into account, and the cost of production in 
America, in spite of their high wages, appeared to be lower than ours. 
The rod coils, handling equipment, etc., were of vital importance, 
and should be given attention in the proper quarter. It was no 
good having an industry which was ham-strung from the start by 
light weight small diameter rod coils. If our problems were 
properly tackled, he was sure that our costs of production need not 
be any higher than the American costs, in spite of their much 
greater tonnage. 

MR. DAWSON asked Mr. Richards to tell the audience the type 
of steel used for die casings both in Britain and in America, and the 
best method of fitting the dies—shrinking, pressing or brazing. 

MR. RICHARDS stated that all the methods mentioned, and all 
sorts of steels were used, and it would be very difficult to say which 
was the best. He was continually making enquiries in this direc- 
tion, but the data he had managed to collect so far did not indicate 
that a special steel was of any great benefit for die casings. It did 
not indicate, for instance, that any better result was obtained by 
grinding the outside of the pellet and pressing it in a casing machined 
to close limits than by just slapping it in and brazing it. He 
thought there was a great difference in the quality of the pellets 
themselves, and there was much to be learned about die angles, etc. 
The number of variables present made the whole thing so fluid that 
it was difficult to point to anything as the real reason why one die 
was better than another. 

In answer to a question as to the lowest speed at which a wire 
should be drawn in order to avoid lubrication difficulties with large 
coils, Mr. Richards said that as far as his information went, the 
effect of the normal lubricant was pretty much the same whether 
drawing at a few hundred or a few thousand feet per minute, but he 
believed that if the drawing was done very slowly, the lubricant 
acted differently. From a few feet per minute up to a maximum 
speed, the die pull was substantially constant, which would seem to 
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indicate that the lubricating conditions remained constant. But 
from the start of drawing up to a few feet per minute the die pull 
was not constant, it varied considerably, which seemed to indicate 
that something was happening to the lubrication, what it was he did 
not know. 

MR. WEISTREICH said he would like to add one point about 
the effect of speed, and that was that naturally at a higher speed the 
tendency was to raise the temperature of the die, and this was liable 
to affect the conditions of lubrication. He mentioned this particu- 
larly because he knew of one firm in Britain which had been 
experimenting with lubricants, and because they tried to make 
their experiments at very low speeds and did not really imitate 
normal wire drawing conditions, they got even the well-known 
lubricants in the wrong order of merit. They got machine oil as 
the best lubricant, for example. If one wanted to make investiga- 
tions, it was very important to approximate real wire drawing 
conditions, particularly with respect to die reductions and drawing 
speeds. 


(Illustrations to this Paper appear on pages 353-364) 
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Relics from France, about 400 A.D. 





Stone die found with tools of the 
American Indians, about 1840. 




















Fine wire, about 1527. Wire drawing, about 1400. 
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Microstructure of cold worked copper. 





Microstructure of annealed copper. 
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STRUCTURAL EVOLUTION OF 15 GA. SPRING WIRE FROM 5 GA. ROD. 


(a (b) (c) (d) 


(e) (f) (g) (h) 
(a) Rod—dia. .220” ; T.S. 125,000. (b) Ripped 1 hole—.1665 ; 169,000. (c) Patented 
1800°F.—.1665 ; 147,000. (d) Ist Draft—.150” ; 171,000. (e) 2nd Draft—dia. .1295’; 
T.S. 186,000. (f) 3rd Draft—.1055” ; 202,000. (g) 4th Draft—.0855” ; 227,000. 
(h) 5th Draft—.072” ; 248,000. 
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EFFECT OF COLD DRAWING ON TENSILE STRENGTH OF STEEL WIRE. 
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( below) 

(i) Blank dies are furnished with a 
reducing angle of 12° and a nib 
indentation to.a depth of 75% of 
nib height. (ii) Rough cored dies 
are furnished with a through hole 
not smaller than .015 and of stand- 
ard shape. (iii) Rough drilled dies 
are held to a minus tolerance to 
allow for finish. (iv) Finished dies 
are ready for use. 
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Rotation speed of spindle : 2,500-3,000 r.p.m. 
Rotation speed of batten pulley : 500 r.p.m. 
Total Weight : net 19 Ibs. ; Gross : 24} Ibs, 
Overall Size : Approx. 133” x 93” x 14}”. 


Fic. 8. 
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Specifications : 
Speed of die pulley : 2,000 r.p.m. 


Speed of broach holder 
Speed of tapping pulley : 


Space : 16” x 18” x 8’. 


Fic. 9. 


Space (below bench) : 1( 





: 500-600 r.p.m. 


500 m.p.m. 


Net weight : 264 Ibs. (without base). 
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A VISIT TO EUROPE 
by T. R. GUPTA, M.LP.E. 


Presented to the Calcutta Section of the Institution of Production Engineers 
on January 8th, 1948. 


It has been my desire ever since I graduated in engineering to 
visit Europe and America, but it was not until the middle of last 
year that I was able to gratify one part of my desire and pay a visit 
to Europe. The other portion, a visit to the U.S.A., will have to 
wait until circumstances permit, after which I hope to give a word 
picture of that visit also. 

This somewhat sketchy account of my tour in Europe is mainly 
intended for my Indian friends who have not yet had the opportunity 
to visit Europe themselves, and I hope my European friends will 
excuse me if I seem to become over-enthusiastic about what are 
to them commonplace matters, but which to me are so important 
and fascinating. 

I travelled over 7,500 miles by rail, car or air on the Continent 
and in the U.K., apart from the 14,000 miles to and from London. 
Although I held over 80 introductions and invitations for visiting 
various works, in a short period of about ten weeks, I was able to 
see only 42 engineering concerns and three industrial exhibitions 
in Britain, Germany and Switzerland. In most cases I was able 
to see the works processes and to talk with the staff who gave me, 
without reservation, much valuable information. I am very grate- 
ful to all the machinery and machine tool representatives in India 
who introduced me to their principals in Britain and on the 
Continent, to enable me to visit their works. I am also indebted 
to all the business friends I made in the course of my tour, and I am 
confident the assistance afforded me was.as a genuine contribution 
towards India’s new industrial development, and not in the hope of 
immediate gain. 


IMPRESSIONS As soon as I reached Victoria Air Terminus in London 
OF LONDON | met my good friend, Mr. J. D. Scaife, M.I.P.E., who, 
after a few minutes asked me what were my first reactions to 
London. I replied that I was much impressed that I did not see 
anyone walking leisurely, but that everyone was busy going about 
their work. People seemed to possess a high civic sense, as I did 
not notice even a small scrap of paper lying about in the streets. In 
spite of heavy traffic, I was amazed that all vehicles were passing 
peacefully without disturbing the passers-by by blowing their horns, 
which has become a common practice in all our big cities. 
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Before I begin to describe various details I have seen, I would like 
to express my grateful thanks to Mr. Scaife, due to whose help and 
guidance I did not feel a stranger in a strange land, and whose 
arrangements contributed so greatly to the success and comfort of 
my visit. 

I will now describe the different factories I visited. Out of the 
42 already mentioned, five manufactured sewing machines, one 
sewing machine needles, two motor cars, two electric motors, one 
vacuum cleaners, five textile machinery, twelve machine tools and 
small tools, one ball and roller bearings, four were modern foundries, 
two were sheet metal factories making hurricane lanterns, oil cans 
and other pressings, and two were steel bar and strip drawing mills. 
Others included Messrs. Canning and Co., manufacturers of electro- 
plating equipment, Messrs. Brown, Boverie and Co., manufacturers 
of power plants and switchgear, and the remaining were mis- 
cellaneous jobbing shops. 

I will now refer to the details of processes, machine tools and 
equipment which interested me most in the course of my visit to 
various works. 


SEWING MACHINE As far as the manufacture of sewing machines is 
MANUFACTURE concerned, after visiting four factories in Germany 
and one in Switzerland, I am of the opinion that in some respects 
we are far ahead of them. Although these factories were founded 
some 50 or 60 years ago, they have not yet adopted the mass 
production technique, which has been developed in the last 15 to 
20 years. For instance, some of the factories have not, as yet, fully 
adopted the carbide-tipped tools, nor have they commenced fine 
boring, fine milling, fine turning or broaching. They still use 
reaming and grinding, which are very costly and require much 
greater skill in operation. I saw the use of fine boring technique 
on motor end shields at the English Electric Company Limited. 
The ball bearing housing is fine-bored after locating it by the end 
recess on a fixture. The boring is carried out by a single point 
carbide-tipped tool mounted on a rigid precision ball bearing 
spindle, minimum boring allowance being provided. Each bore is 
accurate to within -0003” to -0004” in diameter and perfectly con- 
centric to the outside diameter of the locating recess, which makes 
possible perfect assembly of the motor body; rotor and end shields. 
We have also developed similar technique for boring the arms and 
beds of our sewing machines, dispensing with the costly operation 
of reaming. A photograph of one such machine appeared in my 
article ‘‘ Sewing Machine Manufacture in India”, published in 
“Machinery” on 11th September, 1947. We have applied 
— precision boring-spindles to these machines with perfect 
results. 
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In the fine milling operation on the slot of the lower eccentric, a 
similar head had been used with a swash plate holding two carbide 
tips on opposite sides of the plate. The distance across the axis can 
be varied by two tapering wedge-faced washers, to obtain a uniform 
gap or slot within + -00025”. The job is clamped in a fixture on 
a slide of a double.inverted “‘ V ’’ bed lathe. The tool revolves on 
the spindle in a fixed position and the job is automatically fed at 
002” per revolution of the tool. Several modifications of the 
machines have been used with great advantage in the production 
of sewing machine components. After single setting and grinding 
of the tools, it is possible to finish several thousand components 
without any adjustment, resulting in a great saving of time and 
dispensing with a skilled operator. 


Holes in most of the components are broached by us to limits 
within half-a-thousandth by push broaching instead of reaming, 
which method is still used by German sewing machine manufacturers. 


Due to the fact that so many models are produced simultaneously, 
it is not always possible to use special purpose machines and tools 
for every model, and, therefore, components have to be produced 
by tool room methods. However, there are greater advantages in 
other respects ; castings and forgings are obtained from specialist 
firms. Standard spare parts such as shuttles, bobbins, bobbin cases, 
pressure foot, feed dogs, rotary hooks, needles, etc., are purchased 
from similar sources. Special steel sections are drawn from steel 
bar and strip mills. One section is drawn out of free cutting steel 
for making feed dogs to + -002” on all dimensions. We make the 
same component out of black M.S. flat bars purchased locally. 
All four sides and stepped portions. have to be milled. Another 
section is finished drawn to similar limits and the same material is 
used for making the pressure foot. The required pieces are cut off 
four at a time by gang milling. We have to make them either by 
forging or out of sheet metal pressings. The former method is very 
cumbersome, while the latter does not give a good job as it is very 
weak at the right angle bend and has to be milled at the tip of the 
foot for tapering, thereby increasing the number of operations. 


There are several other small components manufactured from 
special drawn sections. From the production engineer’s point of 
view substitutes or alternative methods are highly unsatisfactory 
and uneconomical. In the case of other bars, flats or strips, the 
industry obtains bright drawn materials of correct dimensions and 
types, with minimum machining allowances, thus obviating 
considerable loss on labour and materials. The Germans have a 
still greater advantage in the traditional skill of the individual 
worker and the pride taken in producing good work. 
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ATTENTION In all light engineering industries—sewing machine, 
TO FINISH) = vacuum cleaner, spinning machinery, automobile manu- - 
facture—more attention is devoted to finer details of finish ; rumbling 
is employed extensively to impart a smooth finish to pressed parts, 
forgings or small casting components. In a sewing machine factory 
producing, pre-war, approximately 3,000 machines per month, there 
were about 20 rumbling barrels for scouring and polishing, as 
compared with four barrels for a similar number of machines in this 
country. 


In addition, a coining operation is employed on several compo- 
nents for rounding the edges of pressings and forgings. 


In order to ensure smooth running of the sewing machines, the 
various mating components are “run in” during the course of 
main or unit assembly. For this purpose running spindles are 
provided on the assembly benches, enabling the worker to ease the 
machine during assembly. Similar means are provided for running 
in during unit assembly. After this operation all unit assemblies 
are washed in a paraffin bath to remove smear metal. Similar care 
is taken in washing the complete sewing machine top. Smear 
metal is the fine metallic dust which adheres to the surface and 
which can only be removed by lapping. 


In the wood-working department or joinery, as the Germans call 
it, wood components are produced by a similar method to metal 
components, making final cabinet assembly simpler and inter- 
changeable. In other words, wood-working is completely mechan- 
ised. Extreme care is exercised to give a mirror-like finish to all 
table tops, covers, etc., the polishing being done entirely by hand. 
German manufacturers have an advantage over others in having 
ample supplies of walnut and good pine wood for veneering, and 
furniture veneered in walnut presents an artistic appearance after 
polishing. All laminated tables are veneered top and bottom to 
prevent warping, the effect of which is more obvious in our climate. 


The zig-zag type of sewing machine is made for their home and 
European market, but the central bobbin type is in great demand 
in India, and, therefore, Singer’s or German sewing machine manu- 
facturers continue to supply the latter. 


HEAT Heat treatment of components is carried out in gas-fired 
TREATMENT or electric muffle furnaces under controlled temperature. 
Salt bath and case carburising furnaces are fitted with temperature 
recording instruments which indicate variations in temperature. 
In most works there is a well-equipped metallurgical laboratory 
in addition to the heat treatment department, to control surface 
hardness, avoid defects due to cracks, maintain proper depth of case, 
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and also to determine various percentages of constituents of alloys, 
etc. Flame hardening is in common use to avoid undue distortion 
in course of hardening. 

For the standard models, they have designed a small number of 
single purpose machines. Similar machines have also been made 
by us here, some of which I have already described. 

Turning on the sewing machine crankshaft is carried out on a 
multi-tool production lathe in two operations. The floor to floor 
time for the first operation is one minute, and for the second 
operation 3°25 minutes, the total turning time for both operations 
being 4°25 minutes, as against 30 minutes on a bench lathe. I have 
ordered one such lathe from B.S.A. Tools Ltd., Birmingham, and I 
estimate, basing on 100 crankshafts a day, that it will be possible to 
recover the cost of this, including tooling, in about one year. Many 
jobs could be handled more efficiently on multi-tool production 
lathes than on capstan lathes with simpler tool set-ups. 

Another interesting operation was the infeed grinding of the 
crankshaft on a centreless grinding machine. This machine 
finishes the job in two operations, one rough and the other finish 
grinding. ‘The net output per hour is 60 to 80 pieces. Total stock 
removed from diameter is approximately -012” and the accuracy 
of the component is round within -00012”, straight within -0002” 
and uniform size within -o004”. Still more interesting centreless 
grinding operations were being performed on various motor car 
components by using outboard centre for irregular jobs, or by form 
grinding on valve stems and seat by infeed method. 


USE OF I was interested to find resistance welding in common 
RESISTANCE use in all engineering shops. Various forms of resistance 
WELDING = welding, such as spot, seam and flash butt welding have 
revolutionised countless numbers of assembly operations and manu- 
facture of parts, bringing advantages in high speed production with 
the lowest possible material and labour costs. The main uses which 
I witnessed were flash butt welding of shuttle carriers, flash butt 
welding of twist drills, high speed steel flutes with medium carbon 
steel shanks to save high speed steel, and butt welding of two top 
and bottom bosses on the main body of spinning frame flyers. 
Previously, all sewing machine manufacturers forged the shuttle 
carrier from a solid piece, the operation being slow and the job 
clumsy, but by butt welding of the press part and boss the whole 
operation is simplified. Spinning frame flyers are manufactured 
very simply by this method by Reiter and Company, of Winterthur, 
Switzerland, while some big spinning machinery makers in the 
United Kingdom still manufacture from a solid bar by forging. I 
was able to see further uses of resistance welding at the Engineering 
and Marine Exhibition last summer at Olympia, London. Stud 
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welding machinery was of particular interest. Mild steel tube 
seam welding machines, container seam welding machines and 
various types of spot welding machines were exhibited by several 
manufacturers. 


NEW TYPE In Switzerland I saw a new design of “‘ Astoba ”’ 
CENTRE GRINDING centre grinding machine type ZSM-100. This 
MACHINE machine differs from all other .machines hitherto 
made for this purpose. A cone-shaped grinding wheel is still 
employed, but this is only in line contact with the centre hole 
surface and it is simultaneously reciprocated in a direction parallel 
to the centre hole surface. All movements necessary for the 
generation of truly accurate centre holes are, therefore, simulta- 
neously performed by the grinding cone, viz : 

(a2) Rotary motion of the grinding spindle with grinding cone 

about its own axis. 

(6) Planetary motion of grinding spindle axis about an axis 

parallel to it. 

(c) Reciprocating motion of the grinding cone at an angle of 30° 

to its axis. 

The ZSM-100 machine, therefore, enables grinding to be carried 
out on stationary work-pieces with the same degree of accuracy as 
would be obtained in finish grinding holes on a normal type of 
internal grinding machine with a revolving work-piece. This 
machine produces geometrically accurate centre holes of perfect 
60° included angle section. The machine operates with such 
simplicity that a semi-skilled operator can maintain a high degree 
of precision. The whole construction of the machine is fairly rigid. 
The centre hole in the lower end of the work piece is placed on the 
centre of the tailstock, which can be adjusted vertically in a guide- 
way of the machine stand. The upper end of the work-piece can 
be clamped either with respect to the outer diameter of cylindrical 
work-pieces or with respect to the centre hole to be ground in work- 
pieces of any exterior shape or form. The trueing diamond is 
moved along the grinding cone whilst performing a simultaneous 
oscillating movement perpendicular to the main axis. The im- 
proved trueing device of this machine makes it possible to impart a 
geometrically exact cone shape to the grinding cone during the 
trueing operation. 

This machine was seen in operation at the Bernina Sewing Ma- 
chine Company Limited at Stekborn in Switzerland. The conical 
centre holes in the sewing machine components were ground on 
this machine, thereby avoiding the possibility of malalignment of 
components and preventing a good deal of friction. This would 
prove very useful for producing accurate 60° included angle centres 
in the components required on large scale production. 
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TEXTILE Besides sewing machines, I was very interested in the 
MACHINERY manufacture of textile machinery and watched ‘various 
machining operations on ring spindles and fluted rollers. Before 
describing brief details of the manufacture of these components I 
would like to say that in my opinion British textile machinery 
makers have too much obsolete equipment and too many antique 
methods in the machine shops, although the foundries are quite 
modern. 

Messrs. Reiter and Company of Switzerland have adopted the 
latest methods for the manufacturing of ring frame spindles or 
fluted rollers. The spindles are turned on a single spindle automatic 
machine, as supplied by the Tavannes Machine Company, 
Tavannes, Switzerland. They are made of high carbon steel and 
the complete turning operation takes less than a minute. After 
the turning operation they are hardened and tempered in a 
neutral salt bath furnace at controlled temperatures. Before they 
become cold, each spindle is examined for distortion and is 
straightened under a hydraulic press on two V-blocks until true 
within grinding allowances. The complete spindle is then form- 
ground on a centreless grinding machine in two operations, one 
rough and the other finish grinding. The output per hour ranges 
between 100 to 125 pieces. The spindle is checked in a special 
receiver gauge fitted with three dial indicators for checking simulta- 
neously uniform size, roundness at various diameters, and 
straightness. After centreless grinding it is held in a special collet 
and revolved in a driving head fixed at the required angle of the 
cone—and the conical centre is ground by an oscillating grinding 
wheel. Each spindle is checked in a receiver gauge with a dial 
indicator for concentricity of the conical centre in relation to other 
diameters. Some British manufacturers still forge the spindle tapers 
and turn them in two operations, after which the grinding operations 
are carried out on similar lines. 

In the case of fluted rollers, the main difference between British 
and Swiss methods is that the former still cut the serrations by 
planing with a single point tool on a multiple indexing fixture, 
while the latter surface broach them on power operated draw 
benches. A rod of about 24 to 25 feet in length takes two minutes 
for complete broaching. After broaching the bars are cut to 
suitable lengths on a power hack-saw and the pieces are centred on 
centring machines. After centring, the serrations are ground off at 
plain portions. The ends are screwed on capstans and shoulders 
finish-turned, and the rollers are case-hardened in a Perliton liquid 
bath. The rollers are suspended vertically by wires in the salt bath 
for approximately half-an-hour at a temperature of 850° C ; they 
are then taken out, along with the suspension wire, rolled horizontally 
on two round iron bars and dropped into a quenching water bath. 
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After hardening they are cleaned and dipped in diluted phosphoric 
acid for rust prevention. The rollers are straightened and checked 
by a dial gauge for concentricity, serrations being subsequently 
polished on special reciprocating machines with a wire flat brush, 
oil and fine emery powder. They are then washed in a paraffin 
tank and cleaned. In order to grind the inside plain portion of the 
hole, the screwed end of the roller is mounted on centres and the 
other on a steady guide. The plain portion of the hole is ground 
by a small internal grinding attachment, and the plain neck 
preceding the other screwed end is also ground, including the 
bearing portion. After that each and every piece is thoroughly 
checked, and if any are found to be more than one thousandth of 
an inch out, the checker himself corrects this by applying slight 
pressure. A complete row of rollers is then aligned on fixtures 
similar to roller supports. To facilitate erection on the ring frame, 
roller ends are marked after aligning. I would like to mention here 
that in India the spinning machinery manufacturers finish the 
serrations by planing, and grind the diameter of these rollers for 
straightening them after hardening. By grinding the serrations 
at the top, hard casing is very often ground off, exposing the soft 
metal to increased wear. 


BALL AND I might have made my paper a little monotonous by 
ROLLER  _ being too selfish in describing far too many points about 
BEARINGS the sewing machine, therefore I propose to take you to 
Ransome and Marles Company, ball and roller bearing manu- 
facturers. You will be pleased to know that the chief engineer of this 
company in its early years from 1918-1929 is present amongst us here. 
He is Mr. J. D. Scaife, who is working as our advising engineer. 

Ransome and Marles is a very well-known firm in the United 
Kingdom making commercial and precision ball and roller bearings. 
The firm started making ball bearings during the First World War. 
In the initial stages Government aid was granted in procuring plant 
and providing capital. The plant has been extended enormously 
in the last thirty years. The increasing use of ball and roller 
bearings by machine tool and equipment designers due to their 
advantages over plain bearings is not letting the manufacturers rest. 
In fact, to meet the needs of various industries, much greater 
capacity than at present is required. In spite of the export drive 
by the Government, there will not be much surplus stock for export 
for two to three years. Our Government should give first priority 
for importing necessary plant and technique in India to start at 
least one factory for the purpose. Steel containing 1 to 1°1% 
carbon and 1-5% chromium is needed. Tatas should not have any 
difficulty in producing this. In the initial stage the industry should, 
if necessary, be subsidised by our Government. 


372 








THE INSTITUTION OF PRODUCTION ENGINEERS 


I am giving below a brief description of the production methods 
and equipment utilised in the above works. There are separate 
departments, controlled by Departmental Managers, for each 
operation. There is an Auto Department for making outer and 
inner races, where more than 150 single spindle and multi-spindle 
autos are installed. For the races mainly chrome bearing steel 
tube stock is used. For properly gripping the tubes in collets the 
diameters are turned to size. Only for very small ball bearing 
inner races is bar stock used. The races are turned to gauge size 
with just sufficient allowance for hardening and grinding. 

The heat treatment section is next to this department. There are 
several gas-fired furnaces with pyrometer control for hardening big 
races ; for hardening small races, balls and rollers there are auto- 
matic rotary furnaces. There are several circular electric pot 
furnaces for tempering balls and races. The outer and inner races 
are laid flat in the furnace at 850° C. and allowed to soak for a 
prescribed period ; the furnace attendant then picks up the rings 
on a rod having a hooked end. They are swirled about manually 
in the oil bath while still on the rod until they reach a comparatively 
low temperature, when they are dropped into a wire basket which 
is reciprocated vertically in the bath. Then the races are heated in 
the circular pot furnaces at 175° C. for tempering. Balls, rollers 
and small races are also heated, quenched in oil and tempered. 
They are dropped into the feed end of the rotary hardening furnace 
and fed inside automatically. The rotary furnace speed is controlled 
to allow the materials to pass through, in a specified time. They 
are discharged intermittently through a chute into a rotary M.S. 
perforated drum for quenching, and are discharged into a container 
kept on the other end of the rotary drum. These containers are 
removed by operators for tempering, and samples are taken to test 
hardness. 

After hardening arid before tempering all the components are 
degreased, and ball races are checked for hardening cracks or defects 
which might have developed, and then sent for grinding and lapping. 
All the races are marked with their respective numbers on an auto- 
matic marking press before hardening. The physical test for outer 
races and large inner races is to bounce them on an iron block 
from a height of 4 ft., the sound of the ring being the test. 

The sides of the races are ground on Blanchard vertical surface 
grinders. They are fed by magazine feed one by one and auto- 
matically discharged after grinding to size. The second side is 
then ground to gauge automatically and is automatically discharged 
through a demagnetizer and a hot caustic bath to remove all traces 
of oil or grease. After the faces are ground, their outer diameters 
are ground to size on centreless grinders specially equipped for 
keeping the sides true by the top diameter. During the course of 
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outer diameter grinding, the operator keeps the faces of the races in 
contact with each other by a slight push of the hand. When this is 
done, ball grooves in the outer races are ground on special oscillating 
grinding machines. After forming the wheel, the groove inside the 
outer race is ground to very close limits. The inner race sides are 
ground in just the same way as the sides of the outer race, as 
described above. Then its bore is ground on the Heald internal 
grinder by holding it at the top diameter in a sleeve chuck holding 
several races. It is then held on a diaphragm chuck in the bore, and 
the ball groove is form-ground on a precision cylindrical grinder. 


TYPes OF There are several types of cages fitted to ball bearings. 
CAGES For light bearings pressed cages are made. Plain rings 
are first blanked from brass strip on a power press having an auto 
feed, and the ring is then formed on another power press. The 
rivet holes are pierced, in one stroke, on a third power press. We 
now have a number of half-cages which are later riveted together 
when the bearings are assembled. 

Roller bearing cages are made out of brass tubes on multi- 


spindle autos, their roller seat grooves being drilled with special 
drills. 


BALL All balls up to #8” diameter are cold forged from steel 
MANUFACTURE = wire of the same specification as the races on automatic 
forging machines, similar to a rivet head or bolt head forging machine. 
The operation is so quick that small balls of about }” diameter are made 
at the rate of about 200 per minute. They pour into the chute like 
rain. Larger balls than 4” diameter are hot-forged on power 
presses. Suitably-sized steel pieces are cut out of rods. They are 
heated in muffle furnaces and forged to the required size of the balls. 
The fin is cut in a fin cutting die. There is no need to cut the fin 
on smaller balls as that is filed off on special rotary machines. 
Large balls are first rough ground on a horizontal grinding wheel. 
They are held by a circular plate with a groove. The grinding 
wheel runs at about 4,000 feet surface speed and the top holding 
fixture rotates very slowly. In the course of grinding, the balls 
can freely rotate on any axis on the grinding wheel with the result 
that they are roughly spherical. After that, operations of grinding, 
polishing and lapping follow in the same way as on small balls. 

On small balls the first operation is rotating them between two 
wheels like grinding stones of flour mills. The difference is that the 
wheel with file teeth or with abrasive rotates, but the holding wheel 
is stationary. Holding wheels have a groove of suitable radius. 
The wheels are mounted on separate spindles for running and are 
kept ina casing. The balls are fed from the holding wheel side and 
directed by guide plates into the grooves in the stationary holding 
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wheel. After completing one circle, the balls are directed into a 
mixing tray to ensure that they are not directed back into the same 
groove ; this continues until the balls are ground to size. 

Each operator minds several machines like this and has a 
Minimeter Gauge to measure the size of the ball. He keeps them 
grinding and polishing until the proper size is obtained. A full 
batch of balls amounts to several thousands of }” size down to 
several hundreds of, say, 1” size. As the grinding proceeds one ball 
only is removed for measuring as the rest are known to be the same 
size. 

Final finishing is done wet in barrels, followed by dry finishing 
in barrels with chamois leather scraps. 


ROLLER As regards roller making, they are turned on special 
MANUFACTURE turning machines ; when it is parted off, the roller is 
held in a collet before dropping and rotated by the other driving 
head and its pip is turned off. So in turning rollers there is no pip 
left on the parting-off face as is the case on ordinary capstan or 
auto work. 

The rollers hardened and tempered are then ground to top 
diameter on ordinary centreless grinders. 

After this operation, both ends are ground by passing the rollers 
between two opposing face grinding wheels. The diameters and 
ends are then lapped with fine grit wheels, the final process being 
polishing. 

The Inspection Department is very nice. Grading for size is 
done on automatic machines. Balls are loaded into the hopper or 
magazine and fed one at a time on to two tapering steel edges. The 
small grades drop through at the narrowest part and the larger ones 
further down where the gap is wider. They fall into tubes which 
direct them into the correct size drawer. The standard practice is 
to grade balls into size ranges of -00004” and only one grade is used 
in one bearing. 

For the inspection of finish, balls are put on to a white piece of 
paper in a M.S. tray to eliminate glare and a table lamp light is 
directed on them. Viewers can immediately detect if there is any 
fault in the smooth surface finish. All the viewers are females. 
After inspection all the balls are rust vetoed and sent to the stores 
for assembly or direct despatch. There is no routine test for 
roundness of balls as the process of manufacturing ensures that they 
are spherical. 


ASSEMBLYOF Inner and outer races are separately measured and 


RACES paired. From the measurements obtained a suitable 
grade of ball is used to make the required fit. There are three 
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standard fits ; the closest fit is for slow running members like motor 
car wheels, etc., the second fit is for electric motors, etc., and the 
third fit is on standard parts, as required. 

Cages are assembled with the balls fitted and any dirt is removed 
by washing in white spirit and by compressed air. 

Bearings are then treated with rust veto and packed in boxes 
suitably marked. 

The factory has a big tool room producing their own tools, jigs 
and fixtures, and any special purpose machines. The overhauling 
of the plant is undertaken by the tool room 


FounDRY I would now like to give a brief description of foundry 
PRACTICE = practice, with which most of us in engineering production 
are vitally concerned. Some of my Indian friends are still of the 
opinion that our labour is comparatively cheap and even if the 
output per man is less, the total cost per unit of weight is much 
lower than the cost of castings in the United Kingdom. This may 
be so, as far as jobbing work is concerned, but does not apply to 
quantity production in mechanised foundries where the cost per 
ton comes out at considerably less than our own. Apart from the 
lower cost, mechanisation permits more uniform quality with a 
lower grade of labour. 

At one firm in particular, Messrs. Harpers (Meehanite) Limited, 
near Wolverhampton, I was impressed by the superior finish of 
their castings. Examination of the sand showed quite plainly that 
this was superior to the sand available in Calcutta. It appears toe 
me desirable that some national research should be undertaken to 
make suitable moulding sands available for our own use. Messrs. 
Harper’s foundry operates entirely for the trade and uses very few 
of their own castings. It is my opinion that there is ample scope 
for a large-scale mechanised foundry in the Calcutta area, and many 
of us would find it more economical to sub-contract for our casting 
supplies, instead of making our own. 

The modern method of making cores is to blow the sand into core 
boxes by air pressure, as this makes a harder, cleaner and firmer 
core than can be made by hand and at lower cost. Mechanised 
foundries are also cleaner and healthier than the old-fashioned 
foundries. Some I saw were fitted with shower baths and clothes 
lockers, so that moulders could change their clothes and leave their 
work clean and tidy. 


I was much interested in getting more information 
CARBIDE TOOLS § about the manufacture and use of tungsten carbide- 
tipped tools. I saw various applications of carbide tools in different 
industries. In a bar and wire drawing mill tooled for quantity 
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production, dies with carbide inserts were invariably in use, and 
give 15 to 20 times more service. I understand that carbide dies 
take and retain a higher polish compared with tool steel dies, and 
consequently impart better finish to the work produced. Besides 
being used on cutting tools, they are finding great favour with 
production engineers making limit gauges of superior resistance to 
abrasion. In my visit to A. C. Wickman’s tool works at Coventry, 
I was able to see more uses of tungsten carbide and the methods of 
manufacturing various types of tools. Its latest use’is in the manu- 
facture of solid carbide dies for blanking razor blades. These give 
15 times more production per regrind than tool steel dies. It is also 
on record that the amount removed per regrind is less than half of 
that required for tool steel dies. For the making of dies and punches 
a new machine has been developed for grinding profiles, which 
reduces the labour costs considerably with greater accuracy than 
can be obtained by other means. 


RAW MATERIAL ‘The supply of suitable raw materials is an im- 
PROBLEMS mediate problem of all production engineers in 
our country. From my ownexperience I can say that the indigenous 
bar, flat or sheet steel stock available is wholly unsuitable for the 
manufacture of our products. It is impossible to work screw 
cutting autos with black bars without the possibility of breaking 
collets or feed fingers. About two years ago, until I got a supply of 
Ledloy free cutting steels, I did not realise the big difference it made 
on the quality and quantity production compared with ordinary 
mild steels. In many cases our production with the same tooling 
increased by 150%. Whenever this stock was exhausted I had a 
problem to face. Our operators will not work on ordinary 
materials. 

During my visit to various production shops in the U.K. or on 
the Continent I found some further advances in this direction. In 
press shops bright drawn or bright cold rolled flats or strip coils were 
being used entirely. Pressings out of black sheets are difficult to 
polish, and press tools wear much quicker than on bright stock. 
With coil strips it is possible to use auto roll feed on presses resulting 
in more than double the production, as compared with the ordinary 
hand feed method. In the press shop of Messrs. Hoovers Limited, 
punchings for small universal electric motors were being made outfof 
26-gauge low carbon steel annealed strip coils by auto roll feed at the 
rate of about 100 punchings per minute. Several other pressings 
were being made on a similar principle. This gave me the idea 
that if strip coils of suitable gauge were used for the manufacture of 
hurricane lamp components with auto roll feed, the production 
could be doubled or trebled compared with the hand feed method 
because of the waste of useful press strokes during the interval when 
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the operator is advancing the strip by hand and pressing the foot 
lever. Besides this, there is also a saving of materials by utilising 
the right width of strip instead of sheets. For the quality, economy 
and future development of our engineering industries, I would 
suggest that our Central Government should take immediate steps 
to install a bar and strip mill for providing steels of suitable size and 
quality ; alternatively the Government should arrange for the free 
importation of such materials as are not readily available from 
Indian sources.’ 

I would also suggest that various representatives of machine tools 
and equipment in the country should increase their activities beyond 
their offices, to study the problems of their customers and help 
them whenever possible. I have no doubt this would be to our 
mutual benefit. In my own experience I can say that useful 
machines and equipment handled by local merchants have not 
been demonstrated to us, with consequent loss to both parties. 


APPRENTICESHIP I was very much impressed by the organised system 
TRAINING of training apprentices. Boys from 14 to 16 years 
of age, after completing their secondary school education, are 
selected for apprenticeship in the works. The method and period 
of training differs in different works to suit local needs. Besides 
training in the works’ processes, intelligent boys are given full 
facilities for a higher technical education and to obtain the Higher 
National Certificate. It is from these apprentices that executives 
of various grades are selected. Almost the entire engineering 
industry is manned by these people ; consequently the industry does 
not seek the help of Universities for providing higher executives. 
The great advantage of this system is that each industry is able to 
train people to suit its own specific needs, and consequently such 
people are loyal to the concern which gave them their early training. 
On the other hand, some of our works managers still hold an opinion 
that after receiving training a good percentage of these boys leave 
industry, so there is no use wasting money on such a scheme. 
Personally, I think it happens here because every firm does not 
undertake to train their own people and organise systematically to 
give no cause of dissatisfaction to these young persons. I have no 
doubt that if all the principal engineering industries organised the 
system of training apprentices there would be a big pool of skilled 
engineers for any executive posts which might be vacant. 
According to a superintendent for apprentice training at one 
factory, the concern spends 16%, of the manufacturing cost of their 
products on the training scheme. Even for executive positions they 
select suitable boys from these trainees and give them necessary 
business training. If any one present is particularly interested in an 
apprentice training scheme, I shall be pleased to give further details. 
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WELFARE As regards my general impressions of all the works I 
ARRANGEMENTS visited, I was struck by the scrupulous cleanliness 
maintained. 

In the United Kingdom most of the works have their own 
canteens. From an ordinary worker up to the Managing Director 
everybody gets the same food, the only difference being that the 
management staff sit in a separate dining room, for the convenience 
of discussing works’ problems. Besides this, many other facilities 
are provided, such as clubs, where occasional dances are arranged, 
swimming pools, playing fields, and good arrangements for washing 
and hair drying. 

Adequate arrangements for heating factory buildings during 
cold weather are provided. Comparatively, the efficiency of a 
European worker is five to six times more than an Indian worker. 
On inquiry I found that in a Swiss factory one sewing machine top 
is completed in 12-5 man hours, while for similar work under 
similar conditions in our factory, it requires 55 man_ hours. 
Naturally, due to this big saving of time employers can afford to 
pay their workers more and maintain a general high standard of 
living. An ordinary workman is able to enjoy all such amenities of 
life which even our executives cannot afford. In Britain most of 
the workers own their own houses, which are well furnished from 
our point of view. If the working-class family is not too big, both 
husband and wife often earn their independent livings and with the 
combined income they are able to live and enjoy life. Environment 
counts a great deal in one’s life. When workers live so nicely, 
their thoughts and actions are influenced thereby. It is one of the 
factors which encourage a better sense of responsibility. They take 
pride in doing a good:job without too much supervision. On the 
other hand an average Indian worker has to support a big family on 
his meagre income and is hardly able to keep body and soul together, 
to say nothing of acquiring a good house and other amenities of life. 
But with the present efficiency, industries cannot afford to pay them 
more. Improving the quality of workers rests primarily with 
employers. The process of building up a high level of efficiency to 
enable our workers to enjoy a high standard of living will be some- 
what slow and it will be our duty to reverse the economical spiral 
to move in an upward direction instead of downwards, as we have 
been moving during the past few years. The physical constitution 
of our workers will have to be slowly improved, and some of the 
profits from industry devoted to building up more efficient plants. 
This can only be done by proper understanding between workers 
and employers. 

Most of the larger firms have instituted a Research Department 
for the development of their own products. The Research 
Department of the Institution of Production Engineers, which was 
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organised for the benefit of smaller industries who have no 
research department, has now been taken over by a national body, 
The Production Engineering Research Association of Great 
Britain. This is a splendid tribute to the foresight shown by the 
Council of the Institution. 


GENERAL I also noticed that the postal authorities are very 
IMPRESSIONS efficient, even though these are under Government 
control. Letters are delivered anywhere in the United Kingdom 
the day after they are posted and in the large cities letters posted in 
the morning are received in the evening. Telephone calls over 
long distances are usually put through immediately and only at 
exceptionally busy times is there?any delay. On the railways there 
are 1st and 3rd class compartments and I would say that grd class 
compartments are superior to our Ist class carriages. The trains 
run normally to scheduled time tables. 

All roads in the United Kingdom are suitable for high-speed 
motoring, even in the country districts far from the larger towns. I 
had some pleasant motor trips into the Lake District and saw some 
beautiful mountain scenery, only slightly less beautiful than our 
Kashmir scenery, and f have brought away with me the impression 
that in spite of the fact that the United Kingdom is a small country, 
there is no sign of over-crowding and there is still a lot of land left 
for agriculture. 

I hope my talk will encourage more Indian engineers to visit the 
United Kingdom, as I am sure it will be well worth their while to do 
so. They will be warmly welcomed by all the business executives 
who are anxious to improve the business relation between our 
two countries. 
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We may be biased, of course, 


but to us 


these parts 


are greater 
than 


THESE ZINC alloy die castings are helping 
Britain’s cotton trade to send its exports 
soaring. They are the frames holding the 
aprons, or revolving bands, in a cotton- 
spinning machine.* 
Why the parts are zinc alloy die cast 
These frames are of complicated shape ; 
they must be robust and accurately made, 
so that assembly and removal for main- 
tenance and cleaning will be easy. Zinc 
alloy die castings combine accuracy, 
strength and economy. 


Other uses in textile machinery 

Zinc alloy die castings are used in 
textile machinery for brackets, bearing 
housings, lever mechanisms, interlocking 
parts, and in fact wherever strong, 
accurate components of complicated 
shape are required. 
Some facts about zinc alloy die casting 

Speed of production is an outstanding 
feature of the die casting process — the 
shortest distance between raw material 
and finished product. Zinc alloys are 
the most widely used of all metals for 
die casting because they yield castings 
with the following qualities : 





* Reprod soprenteanesly half size by kind 
permission “ry J. 


H. High Draft Limited 










STRENGTH: Good mechanical properties 
for stressed components. 

accURACY: Castings can be made 
practically to finished dimensions and 
need little or no machining. 

STABILITY: Close tolerances are main- 


tained throughout the life of the casting. _ 


These are the properties which 
accounted for the widespread wartime 
use of zinc alloy die casting in the 
quantity production of such things as 
fuses, gun sights, periscopes and tank 
carburettors. 

British Standard 1004 

Alloys conforming to B.S. 1004 should 
be specified for all applications where 
strength, accuracy and stability are 


ZADGA 


ZINC ALLOY DIE CASTERS ASSOCIATION 
LINCOLN HOUSE, TURL STREET, OXFORD 
TELEPHONE: 48088 
ZINC ALLOY DIE CASTINGS PLAY AN IM- 
PORTANT PART IN THE EXPORT MARKET 
Enquiries about the uses of zinc alloy die 


castings are welcome. Publications and a list of 
Members will be sent on request. 
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The “*PROLITE”’ range of Murex metallurgical products 
@ includes cemented tungsten carbide tips and tipped tools, 
die pellets and dies for all purposes, and wear resisting 


parts. Also pure tungsten and molybdenum rod, wire, sheet 
and strip. Literature covering all 
applications is available on request. 






Tipped 

cutting and 

jig boring 
tools 





*“PROLITE "’ wire drawing dies. 


Rivet heading dies, swiss type automatic steady bushes 
welding rod coating dies and other wear resisting parts. 





Sheet metal forming and sizing dies 
are made in sizes up to 18” bore. 





“PROLITE”’ tipped woodworking tools are available as 
block cutters, routers and special hom tools. 





“ PROLITE”’ wear resisting parts. 





1948 
MACHINE TOOL 
AND ENGINEERING 


EXHIBITION - LONDON 
OLYMPIA 26 AUG.—tI SEPT 


PROTOLITE LTD. (A subsidiary Company of Presnsteginn. omnia — 


CENTRAL HOUSE - UPPER WOBURN PLACE - LONDON - W.C.! 


“PROLITE-NURAKE” milling and 
slotting cutters, for machining metals 
and non-metals. 





Telephone Euston 5666 and 6929. Telegrams Amusingly, Kincross, London. 
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Auything you can do3==!I can do faster 


gue: 
do apt liittg faster than ¥ 





I cat 








Annie — get your drill gun 
and show this big palooka. 


Specialists in Lightweight Pneumatic and Electric Portable Tools 


DESOUTTER 


DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.9. TELEPHONE: COLINDALE 6346-78 
‘ C.R.C. 











LAN 
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LANSING BAGNALL LTD. 


WORTON ROAD, ISLEWORTH, MIDDLESEX. 
TELEPHONE: HOUNSLOW 7272. 
Byo2 
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AIR COMPRESSORS 








We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “Reavell, Ipswich.” Telephone Nos. 2124-5-6 
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No. 2 Capstan lathe. 
Bar Capacity up tto |” 
diameter. 












THE HOUR 
THE NEED 
THE MACHINE 


This new capstan lathe definitely 
ives faster production. Relatively 
ew moving parts, some of light 
alloy, permit extremely fast 
starting, stopping and reversing 
movements which are foot con- 
trolled to free operators’ hands. 
Capacities up to 2” bar dia. Built- 
in motor and electrical controls. - 


Trouble free auto- 
matic bar-feed. 
Pneumatic or hand 
locking for collets 
and chucks. Rapid 
interchange be- 
tween bar and chuck 
work. Choice of 3 
speed ranges, each 
with 12 — (6 if 
no gearbox). 6 
power-feed rates to 
turret with same 
feed-shaft speed. 













REASONABLE DELIVERIES 


TIMBRELL & WRIGHT LTD. 


SLANEY STREET . BIRMINGHAM 4. 
Telephones : Colmore 4523-4. Central 1201. 
Telegrams: “Revolving” Birmingham. 








ine eeeeeneemenal 
Hopweed 

























xxiii JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


UPL VPLETT, (Bcecrevcatyy 














MECHANICAL HANDLING 
EXHIBITION 





OLYMPIA JULY 12-21 


SEE OUR EXHIBIT 


STAND No. 
AT ficor” 


The quickest and cheapest way to lift 
most loads of from 5 cwts. to 10 tons is 
by King Electric Chain Pulley Block. 
King Blocks are built for continuous 
heavy duty and are made in three models: 
MINOR. MAJOR and MAMMOTH. 
* Each block is fitted with push button 
control, and patent limit switches for top 
and bottom travel and to guard against 
incorrect feeding of the chain. Write 
for illustrated booklet. 


GEO. W. KING LTD 


MAKERS OF ELECTRIC PULLEY BLOCKS, CRANES & CONVEYORS. 
Write for illustrated booklets. 


P-B-B WORKS HITCHIN HERTS 
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truly puzzled to discover the secret of its 
success. But it doesn’t take a metallurgist 
to understand the story on that label — 
Mills Ledloy Steel has given this nut a 
phenomenal advantage over its rival. 
This is the result of actual production 
under machine shop conditions — 
other results have proved even more 


decidedly longer with Mills Ledloy steel 
than with other steels. 


4 LEDLOY is the name given to 
LS LTD. steels into which a small percen- 


WOODLEY. Nr. STOCKPORT 


LONDON BELFAST GLASGOW 
Brown Brothers Ltd. Kennedy & Morrison Ltd. John & Chas. Murray 
Buck & Hickman Ltd. BIRMINGHAM KEIGHLEY 
Farmer, Stedall & Co. Chas. Wade & Co. Ltd. nee W. La Ltd. 
Ye tipple’ Godwin ETON Guest’ Keen & Netlefolas Led 
W. & C. Tipple Ltd. in, W & Co. Ltd. est, een ae q 


MANCHESTER NORTHAMPTON Associated Engineering & Elec- 
Alfred Simpson Ltd. A. H. Allen & Co. Ltd. trical Supplies Co. Ltd. 





URY STEEL WORKS. and alloy) can be so treated during 

















Nut were handed round 
a jury box without its identity 
card, twelve good men would be 











tage of lead has been introduced by 
a special process. All steels (carbon 


their manufacture. 











STOCKHOLDING AGENTS: 











This compact and efficient 
machine has been produced 
to meet the need for high- 
speed continuous hobbing of 
spur gears and pinions in 
precision work. The machin- 


ing cycle is entirely auto- 
matic, work being fed to the 
spindle from a magazine. 
The cycle .consists of loading 
and clamping the work ; rapid 
approach of work to the hob; 
feed; quick return; ejection 
of work and repeat. The 
operator is required only to 
keep the magazine filled, and 
one operator can work several 
machines. Alternatively, the 
machine may. be hand-loaded 
and operated as a single cycle 
unit. Work up to 1 in. dia. by 
4 in. face is handled with ease 
in any machineable material. 


For details write to: 
BARBER & COLMAN LTD 
MARSLAND RD., BROOKLANDS 

MANCHESTER 


Telephone - - - SALE 2277 (3 lines) 
Telegrams - - - - BARCOL, SALE 
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PRECISION 
HOBBER 








ENGINEERS 


AUTOMATIC. 








. MSM] 


FOR HIGH-SPEED 
CONTINUOUS 
HOBBING OF 
SPUR GEARS & 
PINIONS UP TO 
I’ dia. BY 3" FACE 
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An example showing how 





this Cincinnati method of 


milling Hotplates saved 


time, labour and money. 





Electric cookers 
need flat smooth 
hotplates of even 
thickness. 

The Cincinnati 
Duplex Hydromatic 
produces 23 to 40 
an hour, depending 
on size, ‘‘just so’’. 





4.5.M. 2) 


=D 
JS 
) F 


& e your ‘‘ Repetition’ problems with 
| CINCINNATI 


CINCINNATI MILLING MACHINES LIMITED, TYBURN, BIRMINGHAM 
CE Sales Representatives for the British Isles : 
CHARLES CHURCHILL AND COMPANY LIMITED, COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM, 25 


__ 
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The illustration 
shows a modern 
steel foundry fF 
pattern shop. | 


Steel can be cast to dimensional 
limits of accuracy _considered 
impossible of achievement a few 
years ago. 


A tank track link (illus- The accuracy of a Stee] Casting, plus its 
trated here) is an example machineability, exerts an important in- 
of a Steel Casting which fluence on final costs. Machining costs 
was produced during the are low. When special purpose steels 
war in very large num- are used, which are difficult or impossible 
bers, ready for immediate to machine except at very low speeds, it 
service, entirely un- may be practicable to produce a Steel 
machined. Casting of such accuracy that machining 


is entirely eliminated. 


BRITISH STEEL FOUNDERS’ ASSOCIATION 


301 GLOSSOP ROAD, SHEFFIELD, 10 
5176 
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DAWSON METAL PARTS 
CLEANING aad DEGREASING 





















PLANT 
ENGINEERS 


Made in three Standard models, 
poy mange pcm = degrease 
and clean all types of me’ 

Small parts such as nuts, Pome, 
valves, are fed into the machine 
in wire mesh baskets while larger 
parts such as motor car engines 
are on the movable rack 
as shown in the top illustration. 


The machine gives a pumped 
solution wash under pressure at 
180° F. and after double filtration 
is re-pumped through a roe 
high efficiency centrifugal 

to the jet pipes which are —4 
in the sectional illustration along- 
side. The jets are » axranged so 
that clogging is to a 
minimum, 





A counter-balance door is pro- 
vided for ease of operation. 


Sole Distributors & Consultants: DRUMMOND-ASQUITH (SALES) LTD 
King Edward House, New Street, Birmingham. 





| VISIT STAND 216 MACHINE TOOL & ENGINEERING EXHIBITION, OLYMPIA ) 





DAWSON BROS., LTD Gomersal, Leeds. Tel. Cleckheaton 266. 
London Works, Roding Lane South, Woodford Green, Essex. Tel. Wanstead 0481. 
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Each cleaning problem studied individually 














pal" 


INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
a machine cleaning 
crank cases in the pro- 
duction line. 

It is equally capable of 
cleaning small parts in Photographs by courtesy of ‘Machinery ” 
baskets. 

r 











Sole Agents for Great Britain : 

GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 
Designed and manufactured by : 

BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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To all users of JiG BORING 


and JiG GRINDING MACHINES 


MOORE TAPER LEAF GAUGES provide a simple, effective 
solution of measuring size of trial cuts in bringing a hole to size 
during boring or grinding. 


* 


Thirty-six Individual Taper 
Gauges, graduated in 
thousandths, enable the 
operator to quickly read 
hole sizes in infinite 
increments from .095" to 
1.005” directly from the 
gauge without reference to 
another standard. 





Petey crete aed a 
Po RS oe ORE FS a 











Be et oc OES : % sipset 
6 SS Sci a ees 





PRECISION HOLE LOCATION is the first authorative book 
giving a comprehensive review of hole location practices and their 
evolution. 


Illustrated with five hundred instructional photographs and working 
drawings. Included are Woodworth Hole Location Tables for con- 
verting holes on circles (3 to 100) to rectangular co-ordinates. 


This book will prove of practical assistance to every person interested 
in the technical or business aspects of better tooling. 


Either or both gladly sent on approval. 












‘Nila li \isavelelmaal=.*a\ sas 


~ oe 


WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 
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VIM Leather Packings form a vital part in the Du 
of 

operation of hydraulic, pneumatic and other mechanisms. cat 
life 

Resistant to oils, acids, gases, sea water and high € 





temperatures, they are guaranteed to last at least twice 





as long as any other leather packing. for a similar service. 





VIM Leather Packings are built to. your specification. 





EDGAR VAUGHAN ¢ CO. LID. 


BIRM IN GHAM 





Te 
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PRESSURE DIE-CASTINGS 
7 BT 


Due to the change over from wartime conditions there is a considerable amount 
of secondary and re-melted Zinc Alloy in  circulation.... Inter-crystalline corrosion 
caused through an impurity content of even a few thousandths of | %, endangers the 
life of your castings. Protect YOUR interests by taking TWO STEPS . 


GETLED Specify Zine Alloy Die-castings which conform to BSS. 1004 
Alloy A or Alloy B. 


GD Contract to have 2 reliable metallurgical test carried 
out, as a routine monthly check on the specification of Zinc- 
Alloy Die-castings taken at random from incoming supplies . 


WOLVERHAMPTON DIE-CASTING CO. LTD. 
GRAISELEY HILL . WOLVERBAMPTON 


Telegrams : DIECASTINGS, WOLVERHAMPTON. Telephone : 23831/4 WOLVERHAMPTON. 
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THE SYMBOL OF DRILLING EFFICIENCY 





CONOMY in hole-making is assured wherever the 
“O.D.” Type Radia] Drilling Machine is installed 


Catalogue R.77 gives full particulars of this type 
which has achieved world-wide popularity in all 


classes of engineering workshops. 


Send for copy. 


WILLIAM ASQUITH LIMITED 


Gibbet Street, HALIFAX, England 


Sales and Service for the British Isles 


eeaaeiabieitaatiniata tts (SALES) LTD., King Edward House, 
New Street, BIRMINGHAM 
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PRESS TOOLS 


LARGE OR SMALL 





We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 





ARNOTT & HARRISON LTD. 


(Member of the Gauge & Tool Makers Association) 


22, Hythe Road 
WILLESDEN 


ARNOTT, 





aso 


WILLE SDE N, 


Telephone : LADbroke 3484-5-6 
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HERBERT No. 0 CAPSTAN LATHE). 


+ in. CAPACITY. 


Due to its unique design this machine will give 
a much higher production than any other hand- 
operated capstan lathe. 


DELIVERY IN 4 WEEKS. 
ALFRED’ HERBERT LTD - COVENTRY 





HE 


RY 
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€f) ———HERBERT 


FOR HIGH PRODUCTION 





‘STS 


ne 3 $e @ 


HERBERT CARBICUT LATHE 
34 in. < 23 in. 


Fe rapidly turning spindles and shafts with cemented carbide tools. Very 
high turning speeds up to 3025 R.P.M. ensure rapid production to close 
tolerances. Grinding allowance can be reduced so that time is saved in 
both turning and grinding. 


a 


Full particulars sent on request. 
PROMPT DELIVERY 


ALFRED HERBERT LTD - COVENTRY 
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2: working exhibit at the recent British 
Industries Fair, Castle Bromwich, undoubtedly 
aroused very considerable interest, and we 
believe we correctly interpret the consensus of 
expert opinion in saying that it was “a very 
fine show indeed.”’ 

If you were unable to call at our Stand, 
we should be delighted to meet you at our 
Works at any time, or, if this is impracticable, 
and you would like details of HME High Grade 
Power Presses, please ask for one of our 


Technical Representatives to visit you. 


Honpern Mason:Eowarpsin 


WOODLANDS FARM ROAD, PYPE HAYES, BIRMINGHAM 24 
Telephone: Ashfield 1104 (7 lines) Telegrams : Aitchemmee, Birminghamj 








4 24 
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xX 
Automatic copper brazing by the BIRLEC e5 3 





method is 


ideal for building up components usually fabricated by welding, riveting or 


torch brazing. 


Cheaply produced pressings and capstan 


products can be built into complicated assemblies previously produced as a 


casting or forging. 


With Birlec continuous 


brazing furnaces, successful results are assured, stronger and cheaper 


More details from our 





BIRLEC LTD- ERDINGTON: BIRMINGHAM 24 


In Australie : Birlec Led., Sydney, N.S.W. 






publication No. 57. 


In Sweden; Birlec Elektrougnar AB, Stockholm. % 
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The Model 7 Universal 


AVOMETER 


A multi-range A.C./D.C. Measuring Instru- 
ment of B.S. Ist grade accuracy, providing 
50 ranges of readings on a 5” hand-calibrated 
scale. Range selection is by means of two 
rotary switches, for A.C. and D.C. respec- 
tively. Apress-button provides an additional 
range for each value of current and voltage 
shown on the switch knobs. Current 
consumption is ImA, or 2mA, at full-scale 
deflection, according to whether the press- 
bution is used or not. The total resistance 
of the meter is 500,000 ohms. An automatic 
cut-out provides protection against damage 
through severe overload, and compensation 
is also provided for variations in ambient 
temperature. 

Current : A.C. and D.C. (0 to 10 amps.) 

Voltage : A.C. and D.C. (0 to |,000v.) 

Resistance : Up to 40 megohms. 

Capacity : .01 to 20 LF. 

Decibels : —25 Db. to +16 Db. 

Audio-frequency Power Output : 0 to 2 watts. 
eRritisH ——— Size: 8” x 7} x 44’".. Weight: 62 Ibs. (including leads) 


MADE 





The “AVO” LIGHT METER 


An accurate pocket-size photo-electric cell 
instrument giving direct indication of illumi- 
nation in foot-candles or lux units. The 
scale is calibrated from 0 to 50 foot-candles 
and 0 to 500 lux units, whilst a mask multi- 
plier extends the range to 500 foot-candles 
and 5,000 lux units respectively. The scale 
is very open at the lower end so that values 
as low as one foot-candle can be read with 
ease. 


LIsT 90 |. Complete with Instruction Booklet 
PRICE containing table cf illuminations. 





Size: 23’ x24" x1". Weight: 6 ozs. 


BRITISH 


MADE 


@ Fully descriptive leaflets available on request. 
Sole Proprietors & Manufacturers : 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 


WINDER HOUSE - DOUGLAS STREET - LONDON ° S.W.! Telephone : Victoria 3404/9 
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DOUBLE ENDED FINE BORER, TYPE F.B. 2-9 





PRECIMAX = PREClsion with MAXimum output 
EFFICIENT AFTER SALES SERVICE. PLEASE ENQUIRE. 














JOHN LUND LTD. - CROSSHILLS - Near KEIGHLEY 








SERRATED BLAD 


UTTER 


OLYMPIA 26006. -1 


STAND No. 


STEELHOUSE WORKS > OLIVER STREET + BIRMINGHAM 7 
alephone: Aston Cross 3001 (12 umes) “Delegrams: "Cogs. Birmingham ” 


AGENTS 
London: J. O. MADDOCK, 13, Bayham Road. W.4. 
Scotland : Messrs. STUART & HOUSTON, 5 York Street, Glasgow, C.2 
Wales: V. H. J. HARVEY, 12 Museum Place, Cardiff 
West of England: S. H. BRIDSON, 480 Portway, Bristol 
Members of the Gauge and Tool Maker’s Association 
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REQUIREMENT. To locate, 

clamp and rivet in fixture. Riveting cylinder to be inopera- 

tive if component is not clamped and operator’s right hand not on valve. 

Operator’s left hand to control riveting operation— thereby engaging both 
hands as a safety measure. 

FUNCTION. Hand-operated valve controls locating and clamping with 

sequence. Push-button pilot-valve operates pilot-controlled valve and 


riveting cylinder. a se iY om 
Y aWY) % 


PNUEMATIC EQUIPMENT 


CLIMAX ROCK DRILL AND ENGINEERING WORKS LIMITED 
4, Broad Street, Place, London, E.C.2. Works: Carn Brea, Cornwall 














The possibilities of MAXAM SPECIAL SERVICE 
TOOLS are practically unlimited. If you have 
a problem, send it to :— 





s 





TAS/CX434 
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FOR RELIABLE METAL CASTINGS 
SPECIFY 





REGISTERED TRADE MARK 


The Technically Controlled Castings Group 
I8 ADAM STREET, LONDON, W.C.2. 
LAKE & ELLIOT, LTD., BRAINTREE - SHOTTON BROS., LTD., OLDBURY 


S. RUSSELL & SONS, LTD., LEICESTER - HENRY WALLWORK & CO., LTD., MANCHESTER 
ALEX. SHANKS & SON, LTD., ARBROATH * JOHN WILLIAMS & SONS (CARDIFF) LTD 








- Johansson 


PRECISION TOOLS & INSTRUMENTS 


High Speed and Carbon Steel Ground 

Thread Taps, Gauge Blocks, Screw Thread 

Cutting Tools, and measuring instruments including 
Micrometers, Inside Indicator Gauges, Mikrokators, Surface 
Form and Surface Finish Testers, Micro-Hardness Testers, 


also Jigs, Fixtures and Gauges to customer’s requirenients. 


C. E. JOHANSSON LIMITED 


Precision Engineering Works, Watling Street, 
Dunstable. Tel.: Dunstable 422. 


| 
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To ensure that our Jathes are 
in gear with modern efficiency 
we take pains with our gears. 


Our gear cutting und grinding 
department is well equipped with 
the latest machines and the 
finished gears are subject to rigid 
inspection and test. Efficient 
bearings, correct loading and 
ample lubrication ensure trouble 
free running, when fitted in the 
lathe. 


This attention to detail has 


helped greatly in the higher 
production figures and in the 
making of our name. 


Into Gear 


THE LATHE PEOPLE - KEIGHLEY 
Telephone 3201. 
















4 BN Super High Speed 
Production Lathe Gearing 
as illustrated 


84” crs. Length of bed 8’ 0” 
Admits between crs. ... 3’ 6}" 
Spindle Speeds 418 to 19 r.p.m. 
Floor Space ... 10’ 7” x 4’ 0” 
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“RECENT ACHIEVEMENTS” 


EFC 


OPTICAL TRANSMISSION INSTRUMENT. 

LENS GRINDING AND LAPPING MACHINERY. 
THIRD DIMENSIONAL MECHANISM. 

ELECTRONIC SELECTING AND SIZING MACHINE. 
PRECISION MAGSLIP TRANSMISSION. 

GLASS ETCHING AND ENGRAVING MACHINE. 
JIGS AND FIXTURES AD LIB. 


send your enquiries for 
LIGHT PRECISION MACHINERY, JIGS, FIXTURES, etc. to 


TECNAPHOT LIMITED - TECNA WORKS - RUGBY 


TEL. : RUGBY 4145 


























Manufacturers of Precision Measuring Instruments 
















Vernier Height Gauges, Vernier Depth Gauges, 
Vernier Caliper Gauges, Universal Bevel Protrac- 
tors, Vee Blocks, Sine Bars. Send for illustrated lists. 


We specialise in the manufacture of Plate Gauges to customers’ drawings. 


GREY & RUSHTON (rrecision toots) LTD 


COVENTRY - - ENGLAND 
Telephone 60119 
Members of the Gauge and Toolmakers’ Association 
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Engineering Services 
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for Buildings and 2 daemon 


neers 
to H.M. King George V1 


Factories 


Heating by Electricity, Oil, Gas or Solid Fuel 

Air Conditioning and Ventilation - Dust and Fume Extraction 
Air Filtration - Humidity Control 

Hot and Cold Water, Steam, Gas and Air Services 
Complete Electrical Installations - Laundry Installation 
Automatic Process and Temperature Control 

Kitchen Cooking and Service Installations 

Fire Prevention * Water Purification * Swimming Baths 
Hospital Sterilizing and Anzsthetic Services 

Paint Drying and Stoving Plant - Conveyors 

Dryers and Radiant Heat Process Applications 

Ovens, Furnaces and Kilns - Production Equipment 
Tanks, Vats and Special Vessels in all materials 

The Conveyance of Viscous Fluids - Sheet Metal Work 





RICHARD 
CRITTALL 


RICHARD CRITTALL & COMPANY LIMITED 


HEAD OFFICE: 156 GREAT PORTLAND ST * LONDON W: . MUSEUM 3366 


and at Liverpool - Birmingham - Hanley - Glasgow - Newcastle - Cardiff and Belfast 
Overseas Agencies and Associated Companies 


THE GROUP OF COMPANIES 
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Scottish Aviation can give a complete 
Manufacturing Service. Our fully 
equipped Tool Room, Machine Shops, 


Fabricating Shops, Press Shops, and — PERFORATING = 





. » 9 P sams WALLEY AND » SONS bo = 
a Drawing Office are at Your Service. ~~ oF ee 
> a 
ows nee ee 
»e sS eer woh 
>> x woo? 


Scottish , == 
ar Aviation LTD. 


PRESTWICK 7272 9 QINES eB°€.3-7 Wi ¢e AtRePORT 


Agents for Pakistan, indian Union, Burma and Ceylon, Messrs. R. K. Dundas Eastern Ltd., Jehangir 
Buildings, 133, Esplanade Road, BOMBAY. Cables : Dundeast, Bombay. ‘Phone : Bombay 27024/5. 














Make this test with a 


SUNDSTRAND | 


pneumatic 


SANDER — 


Today, it is of the greatest importance to study these four essentials of 
preduction— OUTPUT, ECONOMY, FINISH and WORKERS WELL- 
EING. 


(4: 


Each one can be improved by installation of the SUNDSTRAND Pneumatic 
Sander where any type of sanding or surface preparation from the prime 
to the high lustre is required. 


Test this Modern Machine in your workshop, compare its speed efficiency 
and ease of operation with the slow, exhausting and unhealthy hand- 
sanding method. Check the final finishes one against the other and watch 
output rise and production costs fall. 


Women can be employed to operate the SUNDSTRAND Pneumatic 
SANDER efficiently after little training. Being entirely VIBRATION- 
LESS, this machine reduces fatigue to a minimum. 


We will gladly arrange for a demonstration in your own works, 
4, 


please write to: Dept. T; SUNDSTRAND 


SUNDSTRAND PNEUMATIC SANDERS (Britain) LTD | 3302 strokes Per mia 


Abrasive area approx. 


CHURCH STREET . SHIPSTON-ON-STOUR . WARWICKSHIRE . TEL. 110 nein tated 
1 § PARK CRESCENT MEWS EAST, LONDON, W.1 . TEL.WELBECK 7589, 3025 | /20 strokes per mis 


Abrasive area approx 
8 sq. ins. 





















tnt.” & @.5& oo & 25 
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pal OF MECHANICAL PRESSES BY 


De AO AAU UC Sem 











The illustration shows a 50 
ton ‘“‘ Woodhead”? Hydraulic 
Press at 6,000 p.s.4., re- 
placing the mechanical press 
in the background. (Illustra- 
) tion by courtesy of Messrs. 

Jonas Woodhead & 
Sons Ltd., Leeds.) 


gir 
5. 











THE PUMP IS THE 
HEART OF THE PRESS 

In addition to ccnversion of existing 
hydraulic presses to the direct- 
hydraulic principle, many users are 
replacing mechanical presses. A 


direct-hydraulic press with ‘ Elec- 
CTRAU traulic ” High-Speed Pump takes uo 
much less space because the high 
pressure (up to 7,000 p.s.i.) enables 


it to be compact. Controlled press- 
ure by a turn of a knob, unaffected by 


HYDRAULIC P UM | thickness of work or length of stroke. 


Unbreakable—cannot be overloaded. 


; TOWLER BROTHERS (Patents) LTD., RODLEY, Nr. LEEDS 
RAND, TR22 


ta approx. 
ins. 
iNDING 
per mit 
-a approt 
ins. 


NICH SPEED 
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METAL PROCESSING CHEMICALS 
Approved by Admiralty, War Office and Air Ministry 
SPECIALISTS in intermediate Metal Finishing 


In grades (1) Heavy-duty degreaser for 
Rice, (3) Pai (2) Degreaser for Light 
Paint and Enamel stripper ; 


fs. Solvent Emulsion cleaner; 
(8) Decarbonising Fi 


Also manufacturers of : 
ALOCLENE—for cleaning aluminium prior to spot-welding and 
painting, FERROMEDE — temporary ust preventative, 
FERROCLENE—Rust and scale remover—Corrosion prevention. 


Our own trained technicians available all over the country to call and 
discuss your problems. Write for full details of specialised service. 


SUNBEAM ANTI-CORROSIVES LTD. 


MANUFACTURING CHEMISTS AND CONSULTING ENGINEERS 
(LECTROLYTE WORKS, 995, LADBROKE GROVE, LONDON wW.1t 





Dp TY MARKING 
PRIORITY toNcuEs 











Machined to precision limits from alloy steel and care,ully heat-treated, PRIORITY 
marking punches give clear and evenly indented impressions, with each angle and 
stroke symmetrised. PRIORITY punches are packed in a neat hardwood box. A full 
range of sizes is available. Details on request. 

































EDWARD PRYOR & SON LTD., BROOM STREET., SHEFFIELD 10, ENGLAND 
TELEPHONE FIELD © 23161, 2,3: TELEGRAMS: PRYOR, SHEFFIELD 
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Down comes Cyril the Slasher—all 250 Ibs. EE 

of him—bim bom in the middle of Godfrey’s tum. 

Godfrey wears a pained look but don’t you be 

fooled. That’s put on to please the audience. Godfrey the Gorilla 





likes it! He’s built to take it and go on taking 


it. Just like Desoutter Die-Sets. 


DESOUTTER 
DSS 


DESOUTTER BROS. LTD., The Hyde, Hendon, London, N.W.9. Telephone: Colindale 6346-7-8-9. 
C.R.C. §? 

















LID 


TRAMWAY PATH 
MITCHAM 
SURREY 


Phone: Mitcham 1624-5-6. 


Designed and produced by 
experts, these valves give a 
maximum flow with immedi- 
ate sensitive pressure control 
and minimum sympathetic 
drop with variations of up- 
stream pressure. 

No glands, no sticking or 
chattering, readily accessible. 
Well-made and perfectly 
balanced these valves give 
excellent service under all 
conditions. 

Please state purpose of valve 
when ordering. 


Guaranteed for 12 months. 


WILLIAMS &© JAMES 


ENGINEERS) LIMITED 
GLOUCESTER S (Eye 








TELEPHONE: L ia J 4021 (2 LINES) 





LID 


TH 
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KEELAVITE 


The tMlustre- 
tion shows 
the layout of 
the Keelavite 
System for a 


3-Ton Press. 
















KEELAVITE Hydraulics may be app 
lied to the operation of awidevai 
of machines with a consequent gg 
in flexibility, ease of control, & 


sa clal: nital, | 
7 





A 
performa 


We prefer to accept respo 
bility for the whole of ti 
system and under th 

circumstances can 


equipment— Pumps, Motor 
Valves and Control Ge 
Gauges, Filters, Piping, 


KEELAVITE ROTARY 
PUMPS & MOTORS LTD. 


ALLESLEY, COVENTRY 
ENGLAND $3 
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Patent UNIVERSAL BALL JOINTS 


For all types of remote control, accessory drives, etc. 
Efficiency 98% maximum, 92% minimum N.P.L. certified. 
The lightest most compact joint made. 


ONLY THREE WORKING PARTS 


FORKS SOLID WITH JOINT 
HALVES 

HARDENED AND GROUND 
WORKING FACES 

LARGE BEARING SURFACES 
SHROUDED FORKS GIVE 
MINIMUM DEFLECTION 

9 SIZES. BORED FOR SHAFTS 
RANGING FROM }in. TO | in. 
DIAMETER 


WE ALSO MANUFACTURE HOOKE’S TYPE UNIVERSAL JOINTS IN THE SAME RANGE OF SIZES 


The Mm oO T PRECISION ENGINEERS 
i i a | a KINGSTON -BY - PASS 
SURBITON - SURREY 


ELMbridge 3352/3/4/5 
ENGINEERING co. LTD. Grams : Fretaen, ond 














GEARS OF 











AR & ENGINEERING CL? 


KS ° CHADWELL WEATH 


hone Seven Kings 3456/7/8/9 
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EXPORTS DEMAND 
REDUCED PRICES 


init cuts 


handling costs 
? 











Increase sales abroad. 
Cut costs. 





Mechanise at every stage. 











The COLLIS, MotaVeyor 






DO IT NOW! 





« THIS COUPON BRINGS YOU FULL PARTICULARS | 
, OF COLLIS MECHANICAL HANDLING EQUIPMENT | 


Name __ 
Fs ce i es ee 


: Address 


( POST TODAY TO J Ollis a Sons L Ltd ' 


MECHANICAL HANDLING ENGINEERS 
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She 


DEPENDABLE 


STARTER 


pie “de 3 
I ge ry : % 
ee A 


WITH HICH OVERLOAD 


CAPACITY FOR 
HEAVY 


Z|. tol Fhe 


eal | ~ 

the wi =f 
/ my ie 
jc guar 





Be 
Ed 
f 

i 


Provided with undervoltage 
release and three hand reset- 





ting overcurrent releases. 
Size 1 A.C. Direct-Switching g 


Contactor Starter suitable for Supplied with pushbuttons in 
SQUIRREL CAGE MOTORS 
up to 7} h.p. 


DONOVANS 


THE DONOVAN ELECTRICAL C°LT® BIRMINGHAM, 9 
ELECTRICAL ENGINEERS AND STOCKHOLOERS. 
Prone -STEcueono 2277 (PB.X.) Gaams-DONOVAN. BiaminGnan 


lid or for remote operation. Sl 





iT edb | 
Oy 


\ 
aw 


RYH outs ner / 


3 f 
agg 


Designers and manufacturers of HOT BRASS STAMPING TOOLS 
PRESS TOOLS, GAUGES, JIGS 
FIXTURES & SPECIAL MACHINES 


couwynear 2671 QUST 7" DRECISION C0. LTD. 


CENTRAL WORKS, RHIW BANK AVE., COLWYN BAY 


\ 








DUTY } 
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“I know sir! the present perfect of tungsten carbide is ‘Wimet’” 


HE advantages of tungsten carbide tools 
i now a matter of established fact. At 
any moment we may learn of an old Chinese 
proverb about it. It is also an established fact 
that among all ‘carbides,’ the name Wimet 
stands for outstanding leadership. 

It is important, however, to remember that 
while Wimet is tungsten carbide, all tungsten 
carbide is not necessarily Wimet. So successful 
has the famous Wimet brand been, and so 
that the name Wimet is 
sometimes loosely used to mean any carbide 

. Perish the thought ! Remember, instead, 
that 
Wickman twenty years ago ; and all the patient 


widely accepted, 


tungsten carbide was pioneered by 


research which necessarily went into the 
tungsten carbides (which were eventually to 
be named Wimet) cannot be found, in terms 
of the resultant qualities, in substitutes. 


A. C. WICKMAN LIMITED 


LONDON * BRISTOL * BIRMINGHAM *° LEEDS * 


+ COVENTRY - 
BELFAST * 


Wimet offers finer: grain size, absolutely 
consistent quality and tools suitable for every 
material and job. So, if you want to get the 
supreme benefits of tungsten carbide tools, 
nothing but Wimet will do. Say Wimet—and 


see Wimet! 





DOC WICKMAN says: 


“* There’ s no substitute for Wimet, 

any more than there’s a substitute . 
for Pythagoras. No-one could <% 
reasonably question either.” 


THE ATE | 
WAY 





ENGLAND i 
MANCHESTER * GLASGOW * NEWCASTLE 
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For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 

after hardening. 


Steel 
Makers 
since 
1776. 






= ( 
; : 
WE INTRODUCE THE DULT p a ] 
the latest development of PULTRA MICRO i 
BLA) LATHES. All vital parts fully protected yet 
easily accessible. 


: Ideal for the machin- 


tang et 
ae ing of all small parts. 
— 


Write for Catalogue. 


“You can turn 


a hair ona 
Pultra Lathe”’ 





PULTRA LID «.%%%c%-. 


24. GRAVEL LANE - SALFORD 3 ‘ MANCHESTER 
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PRODUCTION 
OF YOUR 


SHEET 
METAL 
CTOTO7 BF. 


SHEET METAL 
TECHNICIANS ETD. 


John W. Langton, M.B.E., B.Sc., 
M.|.Mech.E., Managing Director 


Engineering Division, 
BRIDGE ST., MORLEY, 
Ne. LEEDS 


Tel. Morley 57. And at SHIPLEY. 


semw FOR LEAFLET 








“A SYSTEM OF "STORACE- 
HANDLING - PRODUCTION 
“Component Storage” 
“Component Motion” 


Please write for Catalogue to Dept. P. 


aA ee LTD 
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@“IT’S THE CENTRE THAT 
CARRIES THE LOAD’ 


Here are two centres designed and proved 
by tesis to give greater efficiency on 
modern Production Machines 


ROLLER AND BALL BEARING 


REVOLVING CENTRE 


is constructed to stand up 

to the higher speeds and 

heavier cutting loads which 

modern cutting tools and 

machines demand. Its 

special features are: 

1.—Short overhang. 

2.—Fully protected bear- 

ings. 
3.—Centre spindle with bearings both ends. 


The SUPER-CENTRE 


FITTED WITH HIGH SPEED STEEL INSERT 
HIGH SPEED STEEL is ideal for Lathe Centres 
because it stands up against the friction-heat without 
disintegrating. Wear is reduced to 
minimum, and the centre can be reground 
equal to new without the need of rehard- 
ening. The “ARCHER” 
Super-Centre hasnow become 
the standard in many effici- 
j ently equipped 
works. 








ARCHER’ 
SMALL- TOOLS 


FRANK GUYLEE& SON 


‘ARCHER’ TOOL WORKS. @ 
MILLHOUSES: SHEFFIELD. 
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2 we World famous for their Riveting 


hammers, Holmans produce a full 
range of pneumatic tools. 


Riveting Hammers. The “ X”’ series has long ; 
been the first choice for medium work. Now the “ER” group 
has been added to the range: the ER’s are heavy duty tools 
capable of closing cup rivets of all sizes up to 1} in. | 
cer 











Chipping & Caulking Hammers. These are tools that all operators 
like to use and the full range enables the right tool to be used 
for the right job. The Throttle Valve gives full control of weight 
of strike from light taps to full force blows. The adjustable 
Exhaust Deflector and the sensible grip make for comfortable 
working. 








Grinding & Fettling Tools. The Rotogrind series gives a choice of tools with a wide variety of 
application. 0/1 is the high speed job. Its weight is 4 lbs. all on and it will revupto 16,000 R.P.M. 
Its light weight makes it a first-class tool for such delicate jobs as die dressing and its power and 
speed make it suable for much general purpose work. 

Sizes 2 and 4 will take any grinding or fettling work that comes their way, their power/weight 
ratio is very high and they are the ideal tools to carry fast cutting wheels. No. 5 is the Surface 
Type grinder and fettler, ideal for fettling large castings, and smoothing off welds. 


May we send you fuller details ? 


Holman PNEUMATIC TOOLS 


The first name for lasting service 





HOLMAN BROS LTD+-+ CAMBORNE - ENGLAND 
TBW 


D 
« 
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All communications regarding advertisements should be addressed to the Advertising Managers, k 
T. G. Scott & Son, Ltd., Talbot House, 9, Arundel Street, London, W.C.2. Phone: Temple Bar 1942. 
Printed by Maxwell. Love & Co., Ltd., 10-15, Bradley's Buildings, White Lion Street, London, N.1. 











